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INTRODUCTION 


BOUT 4 cases of dissecting aneu- 

rysm of the aorta have been reported. 
A correct ante-mortem diagnosis, con- 
firmed at necropsy has been made in 6 
cases.” In two of these,” the 
roentgenographic findings played an 1m- 
portant part in the diagnosis. 

In the majority of instances, the patient 
has survived the formation of a dissecting 
aneurysm for a considerable period of time, 
and in about 10 per cent of reported cases, 
rupture of the aneurysm back into the 
aortic lumen has been followed by “‘heal- 
ing.’’ Accurate 


diagnosis and careful 


management might prolong the lives of 


some patients, and possibly increase the 
percentage of “‘recoveries.”’ 

This paper consists of a review of the 
subject of dissecting aneurysm and a re 
port of 11 new 
literature). 


with 6 from the 
Special attention been 
given to the diagnostic features. All cases 
reported in the 


CaSes 


literature, which 


have been briefly re 
viewed. Roentgenograms of 3 of these 
cases have been obtained from the 
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authors and are reproduced (Figs. 2, 3 and 
4). Four new cases with roentgenographic 
study and necropsy are reported (Cases 1, 
vill, 1x and x; Figs. 1, 5,6 and 7), and an 
analysis of the roentgenological features of 
dissecting aneurysm has been made. 


DEFINITION 


By the term “dissecting aneurysm””’ 1s 
meant the development of a circulation 
pathway between the layers of the vessel 
wall in which blood circulates.” 


HISTORICAL ASPECTS 


Morgagni*® was probably the first to de- 
scribe a case of dissecting aneurysm. The 
patient was a fat woman, aged fifty, “‘of a 
sober disposition, and naturally rather in- 
clined to sadness and taciturnity.”’ She was 
“subject to no disease” . . . and having her 
menopause. One morning, when getting 
ready to go to work she “‘cried out ‘Oh’ and 
spoke not another word, but died instantly 
as she leaned with her arms on the beam.” 
At necropsy it was found that “the blood 
had by degrees made itself a way through 
one of the intervals of this kind (ulcera- 
tions in the aortic intima), and had come 
out under the external coat of the artery; 
and then by raising it, as a large kind of 


ecchymosis ... and finally, by distending 
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it more and more, had burst through this 
external coat in one place, and had poured 
itself out within the pericardium.” 

Although Morgagni, Allan Burns and 
Maunoir knew and described this patho- 
logical entity, Laennec is usually credited 
with giving to it its present name of “ 
rysma dissecans.’’?® 

The best review of the entire subject is 
probably that by Peacock, who has made 
a careful analysis of its various features on 
the basis of a collected group of 80 cases. 


aneu- 


ETIOLOGY 


There are two factors which are probably 
essential to the production of a dissecting 
aneurysm. The first is a sudden rise of blood 
pressure, usually dependent upon some 
trauma or strain. A good state of cardiac 
compensation is probably necessary to 
bring this about. In many cases, the initial 
intimal rupture has occurred during strenu- 
ous exercise, but milder types of exertion 
incident to sitting up in bed, mounting a 
horse, walking, vomiting or defecating, 
have been held responsible for the accident 
in certain instances. The second necessary 
factor is some abnormality in the vessel wall. 
Paschkis*® has reported a case of “‘aortic 
rupture in the presence of an intact vessel 
wall,” but his case report belies the title, in 
that a thinned-out area, which looked like 
a small scar, was found near the site of 
rupture. Lampert and Miller,’ and 
Schmidt*® have shown that a normal aorta 
will not give way unless subjected to an 
intravascular tension (goo to 1,500 mm. 
Hg) which markedly exceeds a level likely 
to be reached during life. 

The morphological abnormalities in the 
vessel wall which seem to be necessary are 
two-fold. The first is a fragile intima which 
can be ruptured by a sudden rise of blood 
pressure. However, intimal rupture can 
occur without producing a dissecting aneu- 
One must probably, there- 
fore, postulate a second factor, namely, a 
media which is readily dissectable. Babes and 
Mironescu? believe that a pre-existing dis- 
secting mesaortitis is responsible for this 


. Pendergrass, and H. W. Ostrum Oc: 


separability of the various layers of the 
aortic wall, and is the primary underlying 
cause of dissecting aneurysm. Whitman 
and Stein®® in this connection report an 
interesting case of dissecting mesaortitis 
without dissecting aneurysm. 

The specific cause for these morphologi 
cal changes in the vessel wall which pre 
dispose to dissecting aneurysm is not 
known. Chronic alcoholism has been men 
tioned in the past history of many cases, 
but direct evidence in support of its etiolog- 
ical relationship to dissecting 
lacking. Syphilis has been considered by 
some authors*® to be one of the causes. It 
is true that many patients with dissecting 
aneurysm have had positive blood Wasser 
mann reactions, and have shown syphilitic 
aortic lesions at necropsy. However, in the 
majority of cases there has been no evi 
dence of syphilis. Some observers!'?* be 
lieve that syphilitic mesaortitis, by binding 
together the layers of the aortic wall, in 
hibits the formation of a dissecting 
rysm. In our series of 11 
2 (Cases viii and x) 


aneurysm 1s 


aneu 
cases, there were 


with positive blood 


Wassermann reactions and 2 others (Cases 
1 and x11) with negative serology which 
showed typical histological syphilitic aorti 


lesions. Apparently a dissecting aneurysm 
can form, either in the presence or in the 
absence of aortic syphilis. Syphilitic 
is probably not a predisposing cause of dis 
secting aneurysm. However, we 
whether it plays any definite part in 
preventing the formation of such a lesion. 
Congenital weakness of the aortic 

been suggested as an etiological factor, 
and may well be in certain instances. ./g 
may play some part. MacCallum” states 
that it is very difficult to separate the vari 
ous layers of a normal youthful 
whereas in an old, sclerotic 
separation can be accomplished with 
tive ease. Hypertension, whether it be a 
local type due to coarctation of the 
aorta,'®.*° or a general one, such as that 
seen in hypertensive cardiovascular dis 
ease, has frequently been a forerunner of 
dissecting aneurysm. ./rterioscler 
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been present almost invariably in the re- 
ported cases. 

Dissecting aneurysm has been produced 
experimentally in dogs by three different 
observers.*®:!°*6 In each instance it occurred 
incident to an investigation of the arterio- 
sclerosis caused by repeated injections of 
epinephrine (0.1 to 0.6 mg. was injected 
every second day for a period of about two 
months). At necropsy marked disease of 
the aortic walls was found. The intima 
showed atheromatous degeneration, and 
the media pronounced disruption of the 
elastic fibers. observations lend 
weight to the belief, long entertained by 


These 


clinicians, that arteriosclerosis and hyper- 
tension are the two most important pre- 
disposing antecedents of dissecting aneu- 
rysm. 


PATHOLOGICAL ANATOMY 


Dissecting aneurysm occurs, as a rule, in 
the aorta or in one of its main branches, but 
it has occurred in other arteries (pul- 
monary,*’ cerebral, splenic®® and thyroid’). 

a) The original tear in the intima 1s 
located most frequently near the semi- 
lunar valves,* but it may be situated in any 
part of the aorta. Peacock” states that 
when it occurs near the aortic valve itis 
generally transverse in direction, whereas 
when located in the descending aorta, it is 
usually vertical. It may take place at the 
site of an atheromatous ulcer, but necropsy 
evidence does not establish this as an in 
variable occurrence by any means. Often 
the sharpness of its edges makes it resemble 
a knife cut (Case xvi 

b) The Dissection. In the past, the blood 
was considered capable of dissecting its 
way between any of the various layers in 
the aortic wall, but this is probably not the 
case. Since Pennock’s*® and Goddard’s"® 
original observations, the dissection in 
every carefully studied instance has oc- 
curred within the substance of the media, 
usually between the middle and outer 
thirds (Case 1). Babes and Mironescu be- 
lieve that this is due to the fact that the 
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dissecting mesaortitis, which they con- 
sider to be the invariable forerunner of dis- 
secting aneurysm, affects primarily this 
part of the media. The circular extent of 
the dissection varies markedly but it 
usually involves one-half to two-thirds of 
the aortic circumference. Occasionally there 
is a complete separation of the inner from 
the outer layers, so that there is a “‘a sac 
within a sac.””*-.54 The distance which the 
dissection may travel up or down the aorta 
also varies. If the primary rupture is near 
the aortic valve, the length of the dissec- 
tion may be curtailed by an early death due 
to perforation of the aneurysm into the 
pericardium. (Case xv; exception—Case 
xvi.) On the other hand, if the intimal tear 
occurs in the arch or in the descending 
aorta, the dissection may extend to the 
iliac’? (Cases 1x and x11), femoral': (Case 
xvi), and even the popliteal arteries.” 
During the dissection, some of the branches 
of the aorta may be torn off, their connec- 
tion with the lumen of the aorta be severed, 
and their blood content thenceforth be 
derived from the aneurysmal cavity itself. 
Often they are partly occluded by external 
pressure, since the dissection frequently 
extends out along them.* Sometimes they 
are completely obstructed and thrombosed. 
Localized dilatations or sacculations of the 
outer wall of the aneurysm are frequently 
seen. Although these dilatations may occur 
at any point along the course of the aorta, 
they seem to be particularly prone to 1n- 
volve the distal portion of the aortic arch 
and the first part of the descending aorta 
Cases Il, IV, VI, IX, XII, and The 
importance of this from the roentgeno- 
graphic standpoint will be discussed later. 
The frequency of this location may be de- 
pendent upon increased internal pressure at 
this point in the arch. 

c) The End-Results. In most instances 
death occurs as a direct result of the dis- 
secting aneurysm itself. Occasionally the 
patient dies from cardiac decompensation 
Cases v and x), intercurrent infection 


* Crowell’ shows, in a table, the freq icy with which the 
various branches of the aorta are involved in the dissection. 
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(Case x1) or an unrelated circulatory acci- 
dent, but, as a rule, external rupture causes 
death. In fully half of all cases the external 
rupture takes place into the pericardial 
sac.** Perforation has occurred into the 
right auricle,?® pulmonary artery, pleural 
cavity" (Case 1x), mediastinum® (Case 1), 
retroperitoneal connective tissue (Case 1), 
esophagus, and lungs.”® 

In a smaller number of cases internal 
rupture occurs; that is, the dissecting blood 
reénters the aortic lumen through a weak 
spot in the intima, or at the site of avulsion 
of one of the large branches of the aorta. 7 
This does not preclude the subsequent oc- 
currence of an external perforation. How- 
ever, when the internal perforation is large, 
and the blood entering the aneurysmal sac 
from above is able to leave it from below 
with sufficient rapidity to reduce the 
pressure in the aneurysm, “healing”? may 
take place.{ Subsequently the aneurysm 
may be entirely lined by newly formed in- 
tima and elastica (Cases v, x and x11), and 
the patient may live for many years.** The 
new inner lining of the aneurysmal sac is 
subject to pathological change and may take 
on a close resemblance to the original aortic 
intima in the course of time. This led some 
of the earlier observers of healed dissecting 
aneurysm to the erroneous conclusion that 
they were dealing with a congenital anom- 
aly of the aorta (“double-barreled aorta’’). 

Bostroem discussed the factors which 
may be responsible for bringing about in- 
ternal rupture and subsequent healing of a 


* One hundred and forty-six of Bostroem’s collected series of 
177 cases died by external rupture; go of the 146 by rupture into 
the pericardium.’ 

t Forty-eight of Frei’s!? 273 collected cases; 20 per cent of 
Crowell’s* collected cases. 

t Sevenof Peacock’s collected series of 80 cases were “healed” 
(1863). Seventeen of Bostroem’s collected series of 127 cases were 
“thealed” (1888). Adami! collected 39 instances of “healed” or 
healing dissecting aneurysm (1896) and gave an interesting 
summary of the main facts about each in a bibliographic table. 
Although we have not made a complete search for all the “healed” 
cases reported since Adami’s time, we have encountered records 
of 13 additional ones. (Goodman, Hall, Loeschke, Osler and 
McCrae, Hubschmann, Hart, Schede, Schilling, von Schnurbein 
(2 cases), Dumas et al, and Cases x and xu). It appears that 
about to per cent of the cases of dissecting aneurysm reported 
have been “healed” cases. Probably the actual percentage of 
cases which undergo “healing” is smaller than statistics com- 
piled from the literature would seem to indicate, because of the 
added incentive to report the rarer “healed” cases. 


. Pendergrass, and H. W. Ostrum Ocroses 


dissecting aneurysm. He investigated the 
question from the standpoint of age, sex, 
height of blood pressure, etc., but came to 
no very definite conclusions. He suggested 
that the location of the initial tear in the 
intima may exert a certain amount of in 
fluence upon the outcome, in that a primary 
perforation in the arch or descending aorta 
is less apt to lead to early rupture into the 
pericardium than one situated just above 
the aortic valve eC. and may, therefore, ofter 
a greater opportunity for recovery. More 
over, he stated that the possibility of re 
éntrance of the dissecting blood into the 
aortic lumen may be greater if the primary 
intimal tear is large, if the dissection pro 
ceeds rapidly, and if the blood pressure in 
the aneurysm is sufficiently high to produce 
compression and emptying of the normal 
aortic channel. 

One other process should be mentioned 
by which “healing” of a dissecting aneu 
rysm may take place, namely, clotting and 
subsequent organization of the extrava 
sated blood. Its preliminary stages have 
been observed by Adami but complete 
healing on this basis has never been re 
ported. 

The effect of healing of a dissecting aneu 
rysm might be likened to the effect of heal 
ing of a cardiac infarct. Death may be de 
layed, occasionally for years; the circula 
tion is more or less crippled by the lesion, 
and the underlying pathological process 
which caused the lesion is still present and 
usually progressing. 

Cardiac hypertrophy is usually present 
in patients with dissecting aneurysm. It 
may be due in part to the hypertension so 
frequently present in these individuals. 
Occasionally in healed cases, it may be 


produced by the dissecting aneurysm itself 


through the obstruction which this lesion 
offers to the blood current in the aorta 
(Cases v and x). 


SIGNS AND SYMPTOMS 


Crowell stated that the ages of reported 
cases of dissecting aneurysm have ranged 
from fourteen to ninety-five. Hall reported 
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a case in a boy aged seventeen; one of our 
patients (Case x) was twenty-eight years 
of age. Eighty per cent of patients, how- 
ever, have been over forty years of age. 
Males are more frequently affected than 
females, the ratio being 1.64 to 1.4 Adami 
pointed out that this preponderance in 
males is much less than that pertaining in 
saccular aneurysm. 

Onset. The impression is obtained from 
the literature that the formation of a dis- 
secting aneurysm is invariably a painful 
process. However, in a certain number of 
cases the history of the patient contains no 
mention of a severe attack of any kind, in 
spite of the finding at necropsy of a dis- 
secting (Cases I, VI, VII, 
x, x11 and x11). Four possible explanations 
for this have occurred to us. In the first 
place, such an attack may have taken place 
but not have been recounted by the patient 
either because he was more or less insen- 
sible at the time of the accident (Case x), 
or because it had happened so long before 
that he had forgotten it (Case x11), or 
because the physician failed to question 
him specifically.* In the second place, the 
pain incident to the formation of a dis- 
secting aneurysm may be dependent upon 
adventitial distention rather than upon 
medial dissection.*® If, therefore, one could 
conceive of a case in which the dissection 
took place by displacing the intima inward, 
rather than by distending the adventitia, 
and in which early reéntrance of the dis- 
secting blood into the aortic lumen oc- 
curred, one could explain the absence of 
severe symptoms in occasional cases on 
this basis. In the third place, Sutton and 
Lueth have obtained evidence which 
throws some doubt upon the previously 
accepted belief that aortic adventitial dis- 
tention produces pain. They believe that 
aortic distention produces dyspnea but 
that pain does not appear until hemorrhage 
into the surrounding tissues has occurred. 
In the fourth place, the formation of a dis- 


* In a considerable number of patients, cerebral disturbances 
incident to hypertensive cardiovascular disease entirely mask 
the sy mptoms of dissecting aneurysm. 


Dissecting Aneurysm of the Aorta 


441 


secting aneurysm may be a slow process in 
certain cases. There may be a very gradual 
seepage of blood between the layers of the 
media, rather than a sudden rapid influx 
with violent adventitial distention. It 
would seem reasonable to suspect that 
such a process might be relatively painless. 

The symptoms which usually mark the 
onset are very striking. The patient is 
seized, during excitement or sudden exer- 
tion, with terrific tearing, rending pain, the 
location of which is probably dependent to 
some extent upon the location of the 
original intimal perforation. It is usually, 
therefore, in the precordium or upper part 
of the chest, but may be in the back or ab- 
domen.”° As the dissection migrates down 
the aorta, the pain may follow its course 
and be referred successively to the shoul- 
ders, arms, back, lower spine, abdomen and 
legs (Case 1x). Latham and Swaine de- 
scribed the onset in their patient as fol- 
lows: “There was a sudden and violent pain, 
as though the chest were being torn open 
from side to side by some outward force. It 
was instantly followed by a second agoniz- 
ing pain which seemed to dart from the mid- 
sternum down the left of the spinal column, 
and only to be arrested a few finger’s 
breadth below and to the left of the umbil- 
icus, at which point the patient thought he 
could hear a distinct crack.”’ However, such 
a definite migration of pain is by nomeans 
a constant feature, and may be entirely 
absent. The pain is continuous and is ac- 
companied as a rule by shock; restlessness, 
drop in blood pressure, sweating; and some- 
times by vomiting. 

In a certain proportion of cases, death 
follows promptly due to external perfora- 
tion of the aneurysm, usually into the peri- 
cardial sac®* (Case xv). In the majority of 
instances, however, there is a period of 
varying length* intervening between the 
initial symptoms and the final exitus, 
during which it is possible to diagnose the 
pathological lesion in certain cases. The 
fact that this has rarely been done is 
probably dependent, not so much upon the 


* Hours, days, weeks, and occasionally months or years. 
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extreme difficulty of the diagnosis, as upon 
the rarity of the lesion. It is not as a rule 
considered in the differential diagnosis, 
and the signs and symptoms are so little 
known to the average physician that an 
intelligent elicitation of them is rarely 
undertaken.* 

The following .are signs and symptoms 
of diagnostic importance which may be 
elicited during the interval between onset 
and death: 

1. The pain, as a rule, partly or even 
completely disappears. 

2. Hissing and rumbling murmurs are oc- 
casionally heard over some part of the 

3. An aortic diastolic murmur may ap- 
pear. Several cases of dissecting aneurysm," 
and of aortic intimal rupture without dis- 
secting aneurysm*® have been reported, in 
which a definite aortic diastolic murmur 
was present, but in which no evidence of 
aortic valvular disease was found at nec- 
ropsy. This phenomenon was present in 
3 of our cases (Cases 1, v and x). If the 
intimal rupture is in the ascending aorta, 
Lundberg’s explanation seems valid, 
namely, that the valve cusp directly below 
the rupture is displaced downward into the 
heart by the intraaortic pressure, causing 
imperfect valve closure. In Case 1, how- 
ever, there was no intimal rupture in the 
ascending aorta. It seems reasonable to 
suppose that the maladjustment of the 
valve leaflets in this case may have been 
due to the dissecting blood mass which 
extended back through the media to the 
aortic valve. The mechanism of the pro- 
duction of aortic insufficiency in this case, 
therefore, might have been similar to that 
described by Lundberg. 

4. In many cases there is a definite 
anemia (Cases I, vil, vit and 1x) probably 
due, at least in part, to escape of blood into 
the aneurysm, mediastinal tissues, pleural 
cavities, etc. 

5. Fever (Case 1v) and _ leucocytosis 
(Cases I, vil, vill, 1x and x11!) are usually 
present, due to absorption of products of 


* None of our cases were diagnosed ante mortem. 


tissue break down in the region of the an- 
eurysm. 

6. Hemoptysis (Case x), hematemesis 
(Case x11) and melena may occur. 

7. A very important group of phenom- 
ena appears as a result of the partial ob- 
struction, complete obliteration, or sever 
ance, by the aneurysm, of certain of the 
large branches of the aorta. (a) The pulse 
may be weak or absent, and the blood 
pressure correspondingly reduced in one 
or more of the arteries in the neck, arm 
or leg.6.20.56 and CaseIX) (>) The area whose 
blood supply is interfered with by this 
process may be cold,° pallid and painful 
(Case 1x) and may even become gangre 
nous. (c) A cerebral ischemia may give rise 
to dizziness, unconsciousness, or other 
symptoms of disturbed central nervous 
system function** (Cases Iv and x). (d 
Symptoms of disturbed spinal cord func 
tion have been reported in a number of 
gnd have been at 
tributed to interference with its circulation 
by obstruction or avulsion of a number of 
intercostal arteries. Paralysis of one or 
both lower extremities, and loss of sphin« 
ter control of the bladder and rectum are 
the most common resultant phenomena. 
Erb describes a somewhat analogous symp 
tom-complex in the dog in which he pro 
duced a dissecting aneurysm by exper! 
mental means. 

8. Venous obstruction by the aneurys 
mal mass sometimes produces dilatation 
of the brachial, cervical or thoracic veins 
(Cases 1 and x). Occasionally it may pro 
duce edema.”® 

g. Pressure on the esophagus or trachea 
may cause dysphagia" or cough. 

10. Mechanical pressure exerted by the 
mass on the celiac andother retroperitoneal 
sympathetic ganglia is supposed to be re 
sponsible for abdominal pain and dis 
tention in certain cases.!**! 

11. Signs of fluid in the pleural cavities 
are frequently elicited. They usually appear 


* In many cases One cannot be sure wl 


are directly due to the aneurysm or to 
a‘terioslerotic changes. 
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on the left side, probably because the lesion 
which produces the fluid is usually on the 
left. In the one case in which the lesion was 
on the right (Case x) the pleural collection 
was on the right. The fluid may be an 
effusion (Cases 1v and vit), dependent 
either upon circulatory failure, upon block- 
ing by the aneurysmal mass of veins or 
lymphatics draining the pleura, or upon 
irritation of the pleura by subserous hemor- 
rhagic infiltration. In certain cases (Cases 
I, 11, 111, 1vV and 1x) the fluid may be par- 
tially or completely bloody, due to a non 
fatal rupture of the aneurysm into the left 
pleural cavity. 

12. Transient hemoglobinuria has been 
considered by Hanser to be a finding of 
potential diagnostic value in certain in 
stances. He reports a case 1n which this 
phenomenon occurred and outlines the 
mechanism by which it may have been pro- 
duced, as follows: The aneurysmal mass 
blocks the thoracic duct and other medi- 
astinal pathways by which lymph is ordi 
narily transported upward from the ab 
dominal cavity and retroperitoneal tissues. 
This causes an increase in pressure in, and 
a dilatation of, the abdominal and retro- 
peritoneal lymphatics. Those in the neigh 
borhood of the renal pelvis partake in this 
dilatation, and allow some of their contents 
to escape into the urinary passages. Hema- 
togenous products derived from the de 
generating blood in the aneurysm are con 
tained in these dilated lymphatics, and 
therefore appear in the urine. At first 
glance, this appears to be a rather nebulous 
hypothesis, but it is based upon an ap- 
parently careful and intelligent necropsy 
study which showed dilated retroperitoneal 
lymphatics filled with a reddish-colored 
fluid, and a group of distended lymph ves 
sels in the renal pelvis containing a similar 
material. The fact that these hematogenous 
products were not present in the glomerult 
or renal tubules was considered to be evi- 
dence against their transmission through 
the kidney itself. No other case report in 
our series except possibly Case XIII), Or in 
the group which we have reviewed from 
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the literature, mentions the occurrence of 
hemoglobinuria, but since it is said to be 
an early and transient phenomenon, it may 
have been overlooked. It is not our inten- 
tion to pass judgment upon the merits of 
the presence of hematogenous products in 
the urine as a diagnostic sign in dissecting 
aneurysm, but to call attention to it as a 
relatively unknown and possibly important 
phenomenon worthy of further investiga- 
tion. In certain instances it might give rise 
to the mistaken impression that the pain 
caused by the dissecting aneurysm was due 
to renal calculus. 

13. Occasionally some part of the dis- 
secting aneurysm itself can be seen or pal- 
pated.'4% Since, however, the major por- 
tion of the lesion is usually confined within 
the thorax, the mass produced by it is not 
generally detectable by the unaided senses. 
Occasionally dissection along one of the 
carotid vessels may produce a palpable 
mass in the neck. 

14. The diagnostic possibilities afforded 
by roentgenography in cases of dissecting 
aneurysm were brought to our attention in 
1927 by the findings in a patient in the 
Hospital of the University of Pennsyl- 
vania (Case 1). The film of this patient’s 
chest presented a most unusual appearance 

Fig. 1), the significance of which was not 
appreciated until necropsy. A review of 
the literature reveals that roentgenographic 
observations in cases of dissecting aneu- 
rysm have been reported by Goodman, 
Davy and Gates, Hirschboeck and Bo- 
man, Hall, Patrick and Taylor, and Tid- 
marsh. Through the kindness of these au- 
thors we have been able to collect a good 
many data on their cases, including photo- 
graphs of three (Figs. 2, 3 and 4). Three 
other cases with roentgenographic films 
and necropsy reports have been found 
among the records of the Philadelphia 
General Hospital (Cases vill, 1x and x; 
Figs. 5,6 and 7). The roentgenographic ap- 
pearance of the dissecting aneurysms in 
these 7 cases varies considerably, depend- 
ing upon the location and pathologicalanat- 
omy of the lesions. More information can 
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Fic. 1. Case 1. The left chest is densely clouded by 
an effusion. The mass of the dissecting aneurysm 
can be seen forming an arcuate excrescence in the 
region of the aortic knob. There is a smooth edged, 
convexly curved shadow along the innominate 
artery due to an extension of the dissection along 
this vessel. The heart and trachea are displaced to 
the right. The combination of features present in 
this roentgenogram should suggest the diagnosis 
of dissecting aneurysm to the roentgenologist. 


therefore be derived from inspection of the 
plates themselves than from a verbal de- 
scription of them. Nevertheless a_ brief 
summary of the main features might be of 
value. 

(a) There is usually a deformity of the 
supracardiac shadow. Sometimes this con- 
sists of a mere widening (Case vil, Fig. 5), 
but often an arcuate excrescence is seen 
arising from some part of the arch (Cases 
1, vil and x; Figs. 2, 4 and 7), or extending 
to the left from the first part of the descend- 
ing aorta (Case iv, Fig. 3; Case vi; and 
Case 1x, Fig. 6). Such shadows are due to 
localized sacculations in the aneurysm, 
previously referred to. They may (Case 
x) or may not (Cases vi and vii) pulsate. 
Hirschboeck and Boman called attention 
to the radiolucence of the aneurysmal 
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shadow in their case (Case iv, Fig. 3) and 
noted the visibility of lung markings 
through it. The roentgenograms of Cases 
11 and x (Figs. 2 and 7) also showed this 
feature. One is probably not justified in as- 
cribing differential diagnostic importance 
to the radiolucence of the shadow, because 
this appearance may be produced by other 
lesions. The size of the lesion and the type 
of exposure used probably have more to do 
with causing radiolucence than has the 
nature of the lesion. 

In some cases (Cases 1 and vil, Figs. 1 
and 4), part of shadow in the mediastinum 
may be due to an extravasation of blood 
into the mediastinal tissues, rather than to 
a sacculation of the aneurysm itself. Non 
fatal rupture of the dissecting aneurysm 
into the mediastinum occurred in these 2 
cases. Case xvii (Fig. 8) shows a similar 
phenomenon in a case of ruptured saccular 
aneurysm. 

(4) In Case 1 (Fig. 1) a shadow is visible 
along the innominate artery, due to an ex 
tension of the dissection along that vessel. 
This appearance in the neighborhood of 
one of the large branches arising from the 
aortic arch is probably the most pathog 


Fic. 2. Case m1. (Reported by Davy Gat 
The authors have kindly permitted to publish 
this roentgenogram.) A uniform, somewhat rad 
lucent widening of the shadow of the aortic art 
and descending aorta is seen. This appearance, 
when considered in conjunction with the clinical 
features of the case, enabled the authors to make 


a diagnosis of dissecting aneurysm ante mortem 


| 

| 
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Case Iv. Hirschboec K and 


(Reported by 
Boman.” The authors have kindly sent us this 
photograph for publication. 
shadow is visible extending to the left from the 


Fic. 3 
\ convex radiolucent 


first part ¢ the descending aorta. Roentgenosc« ypIC 
examination revealed pulsation of this shadow. 
On the basis of the roentgenographic examination 
in this case, the authors made the diagnosis of 


dissecting aneurysm ante mortem. It was con- 


firmed at necropsy. 


nomonic roentgenological feature of dis- 
secting aneurysm, but unfortunately it is 
relatively rare, for it did not occur in any 
of the other cases (except possibly Case 
vill, Fig. 5). 

c) Patrick and Tay lor reported that the 
aneurysmal mass in their case produced a 
partial obstruction of the esophagus and a 
marked displacement of this structure for- 
ward and to the left. This may not be a 
constant feature. It was not investigated 
in any other case. However, a consideration 
of the mediastinal anatomical relations 
suggests that it may be a relatively com- 
mon occurrence. Displacement in either 
direction should be possible, but displace- 
ment to the right should be more frequent. 
A complete roentgenological examination 
of the heart and aorta should always in- 
clude observation after the introduction of 
an opaque substance into the esophagus. 

(d) The trachea was displaced to the 
right in 4 of our cases. In 2 (Cases 1 and 1x, 
Figs. 1 and 6) this may have been due to 
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fluid in the left chest pushing the entire 
mediastinum to the right. In the others 
(Cases vit and x, Figs. 4 and 7) it seems 
that the aneurysmal mass was probably 
responsible for the displacement. 

(e) There has been a certain degree of 
cardiac enlargement in most of the cases, 
the cause of which has been discussed else- 
where. 

(f) Fluid is very frequently present in 
the left pleural cavity (vide supra). Oc- 
casionally it is seen on the right (Case x, 
Fig. 7). 

Roentgenography has certain limitations 
as a diagnostic procedure in dissecting 
aneurysm: 

(a) If the presence of such a lesion is 
suspected, the patient should not be sent 
to the roentgen-ray department, since he 


Reported by Tidmarsh.” The 
author has been kind enough to send us this roent- 
genogram, and a large photograph of the patho- 
logical specimen.) The heart and trachea are dis- 
placed to the right. There is a diffuse shadow in 
the left lower lung field. 


Kic. 4. Case vil. 


\ denser shadow is visible 
in the region of the aortic knob. These shadows 
are due to the dissecting aneurysm itself, to medi- 
astinal and retropleural hemorrhagic extravasa- 
tions, and to a left hydrothorax. The shadow in 
the right lung field is not related to the patient’s 
present illness; it is due to an old calcified process 
in the right pleura. 
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Fic. 5. Case viii. There 1s a diffuse widening of the 
shadow of the aortic arch. There is a shadow 
along the innominate artery, but we were unable 
to determine from the necropsy report whether or 
not it was due to an extension of the dissection 
along that vessel. 


should be spared all unnecessary activity. 
Carefully supervised bedside roentgenog- 
raphy, however, would not seem to be 
contraindicated. At a later date, if the 
patient survives, it may be possible to 
transport him on a litter to the roentgen- 
ray department for further and more com- 
plete examination. 

b) The lesion may occasionally involve 
a part of the aorta which cannot be visual 
ized by roentgenography.* 

c) It is usually impossible to differenti 
ate accurately between the roentgeno- 
graphic appearance of dissecting aneurysm 


and that produced by simple dilatation of 


the aorta, saccular aneurysm, and other 
mediastinal lesions. Moreover, occasion- 
ally dissecting aneurysm and saccular aneu- 
rysm occur in the same patient.*? The 


findings are not pathognomonic in the 
average case, but they should be of very 
definite assistance in suggesting the correct 
diagnosis or in ruling out erroneous ones, 
if they are considered in conjunc tion with 
the clinical features of the case. It is 
probable that the use of the Potter-Bucky 
diaphragm in the roentgenographic study 
of these cases would aid materially in clear 
definition of the lesion. 

It might be well to mention briefly a few 
of the commoner conditions with which 
dissecting aneurysm may be confused, 
without undertaking a complete discussion 
of the differential diagnosis. 

(4) The most important of these is 
coronary thrombosis. Both lesions occur in 
the same group of individuals, from the 
standpoint of age and underlying circula 
tory pathological changes 
and arteriosclerosis). The symptomatology 
of the attack (the type of pain, its duration, 
the accompanying shock, and the subss« 
quent remission of discomfort) is apt to be 
strikingly similar. Subsequent fever and 


hypertension 


leucocytosis may occur in each. 

The important differential points might 
be enumerated as follows. (1) Dissecting 
aneurysm is more apt to occur during 
exertion or excitement. (2) Th pain ol 
dissecting aneurysm 1s more likely | 
bilateral and widespread radiation; it o¢ 
curs more frequently in the back; its ox 


casional migratory character, mentioned 
above, should be an important differential 
point in some cases. (3 \nemia, un 


plained aortic insufficiency and fluid in th 
left pleural cavity, following an attack of 


supposed coronary thrombosis, are find 
ings suggestive of dissecting aneurysm. It 
this fluid is blood, one’s suspicions shoul 
be definitely aroused. 4 \ clue may so 
times be obtained from phenomena indi 


cating pressure on the mediastinal struc 
tures (trachea, esophagus and veins 

Transient hemoglobinuria has been n 
tioned as a feature suggesting dissect 
aneurysm.”” (6) Electrocardiograms ma 
be of diagnostic aid. Characteristic “‘co1 
nary T-waves,” or sequential changes 
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the ventricular complex occurring over a 
relatively short period of time should favor 
the diagnosis of coronary thrombosis. 
However, one must not lose sight of the 


fact that these findings, supposedly pathog- 
nomonic of cardiac infarction, have been 
observed in other conditions,” including 
pericardial effusion. Moreover, a dissecting 
aneurysm might cause occlusion of a coro- 
nary artery by the same mechanism by 
which it causes occlusion of any other 
branch of the aorta. The ~ coronary = 
waves” in Case viii may be explainable on 


this basis. (7) of great importance in the 


diagnosis of dissecting aneurysm from 
coronary thrombosis are the phenomena 
which may appear as a result of the obstruc- 
tion of the branches of the aorta by this 


lesion (vide supra). (8) The r ventgenologic 


phenomena summarized in paper 
should be of considerable aid in focusing 
diagnostic attention on the aorta rather 
than upon the coronary arteries. 

B) On account of the aortic diastolic 
murmur which develops in some cases, one 
might confuse dissecting aneurysm with 
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rupture of an aortic valve.” In the latter 
condition, however, the murmur is apt to 
by much louder, sometimes audible at a 
distance from the patient. 

(C) A dissecting aneurysm may be mis- 
taken for embolic obstruction of a large 
intrathoracic or intra-abdominal artery. 

(D) The most difficult cases to diagnose 
are probably those in which there is no 
history of an acute painful onset to guide 
one’s thoughts to the correct conclusion. 
These cases have usually been diagnosed 
myocardial insufficiency resulting from 
arteriosclerotic or hypertensive cardiovas- 


B 


Fic. 6. Case 1x. A. The left chest shows a dense 
shadow due to blood in the pleural cavity. The 
heart and trachea are displaced to the right. The 
shadow of the aortic arch is distinctly widened. 
B. After left-sided thoracentesis and the removal 
of 640 c.c. of blood, c.c. of air was injected. 

There is a hydropneumothorax on the left. The 
mediastinal structures are displaced to the right. 
The shadow of the aortic knob is definitely 
widened, and just below, in the first part of the 
descending aorta, an arcuate excrescence is 
visible, extending from the aortic shadow into the 
shadow produced by the collapsed left lung. This 
excrescence coincided in position with a saccula- 
tion found in the aneurysm at necropsy. 
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cular disease. In some cases, the cerebral 
phenomena have overshadowed the other 
aspects of the condition, and the correct but 
incomplete diagnosis of a cerebral vascular 
accident has been made (Cases x1 and 
XIV.) 

(E) A dissecting aneurysm may be mis- 
taken for certain intra-abdominal catas- 
trophies,” such as a rupture of peptic ulcer 
or acute pancreatitis. The pain may also 
be mistaken for that of gallstone colic, or 
renal calculus.”° 

(F) It may give rise to the suspicion 
that a vascular accident has taken place in 
the spinal cord itself on account of the 
frequency with which symptoms referable 
to this structure occur. 

If, however, one bears in mind dissecting 
aneurysm as a possible cause of sudden 
painful shocking circulatory accidents in 
patients past forty years of age, and is 
cognizant of its more common phy sical 
and roentgenographic manifestations one 
should be able to diagnose the lesion with 
much greater frequency than has been the 
case heretofore. Dissecting aneurysm is an 
admittedly rare lesion but when tempted to 
dismiss it as a pathological curiosity, en- 
tirely devoid of other than academic in- 
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Fic. 7. Case x. A. Roentgenogram take 


21, 1930. Cardiac enlargement and passive con 
gestion of the lungs are evident. There is an arg 
ate shadow extending to the right from the 

ing aorta, which on roentgenoscopic examination 
showed an expansile pulsation. At necropsy a 


dissecting aneurysm of the aorta was found with 
a huge sacculation in the region of this pulsating 
shadow along the ascending aorta. B. Cardiac en- 


largement, passive congestion of the lungs and 

pleural effusion at the rignt base are evident. The 
shadow along the ascending aorta is distinctly 


less arcuate than in A. 


terest, one should remember that there 
have been 8 cases (and possibly more) in 
the Philadelphia General Hospital during 
the past three years. 


SUMMARY 

The subject of dissecting aneurysm of the 
aorta has been reviewed from the stand 
point of its historical aspect, 
pathological anatomy, clinical fe 
diagnosis. 

Six previously recorded cases are briefly 
reviewed, and 11 new cases with necropsy) 
(4 with roentgenograms of the chest) are 
reported. 

A diseased vessel wall is an essential pre 
requisite to the formation of a iicucliia 
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Fic. 8. Case xvit. The saccular aneurysm, located 
below the diaphragm has eroded the lower thoracic 
and first lumbar vertebrae and the eleventh rib. 
The heart and trachea are displaced to the right. 
There is a diffuse shadow in the left chest. A denser 
shadow is visible, extending upward and to the 
left from the region of the aortic knob. There is a 
shadow to the right of the heart. All these are 
probably due to hemorrhagic extravasations. 


aneurysm. Hypertension and arterio-sclero- 
sis are probably its most important pre- 
disposing antecedents. Exertion is often 
the exciting cause. Syphilis is probably not 
an etiological factor. Neither does syphi- 
litic aortitis seem to prevent the formation 
of a dissecting aneurysm. 

Fifty per cent of all cases die from rup- 
ture of the aneurysm into the pericardium. 

Probably about 20 per cent of cases 


undergo internal rupture (perforation of 


the aneurysm back into the aortic lumen) 
and in about half of these cases “‘healing”’ 
occurs, i.e., death is delayed for an in- 
definite period, and when it does take place, 
it is due to some cause other than rupture 
of the dissecting aneurysm. Occasionally 
patients survive for twenty or thirty years. 
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The formation of a dissecting aneurysm 
is frequently, but not invariably, ac- 
companied by agonizing pain and shock. 

In the majority of cases, death does not 
take place immediately, there being an 
intervening period during which the symp- 
toms may entirely subside. Diagnosis of 
the lesion is possible at this time. 

The important diagnostic signs are: 
fever, leucocytosis, anemia, an aortic dia- 
stolic murmur, certain phenomena due to 
obstruction of one or more of the aortic 
branches by the mass of the aneurysm, 
signs of spinal cord dysfunction, signs of 
pressure by the aneurysm on the medi- 
astinal veins or retroperitoneal sympa- 
thetic ganglia, fluid (often bloody) in the 
left pleural cavity, and a palpable mass 
along the course of the aorta. 

Transient hemoglobinuria may be a 
sign of importance but needs further in- 
vestigation before it can be accepted as 
such. 

The roentgenographic features of dis- 
secting aneurysm are illustrated by figures 
from 3 previously reported cases and from 
4 new ones: 

(a) There is a deformity of the supra- 
cardiac shadow. Frequently an arcuate 
excrescence extends outward from some 
point in the aortic arch. This shadow may 
or may not pulsate. 

(6) The shadow produced by an exten- 
sion of the dissection along one or more of 
the large branches of the aortic arch is 
probably the most pathognomonic roent- 
genological sign. 

(c) Displacement of the esophagus and 
trachea may occur. 

(d) The heart is usually enlarged. 

(e) Fluid is frequently present in the 
left pleural cavity. Non-fatal rupture of 
the aneurysm into the left pleural cavity 
occurs quite often in these cases. 

(f) Non-fatal rupture of the aneurysm 
into the periaortic tissues may produce a 
bizarre roentgenographic appearance. 

Roentgenogr aphy is limited in certain 
respects in its diagnostic usefulness, es- 
pecially on account of the fact that the 
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roentgenographic findings in cases of dis- 
secting aneurysm are not usually pathog- 
nomonic. They may, however, be of very 
definite diagnostic importance when con- 
sidered in conjunction with the history 
and physical findings. This is especially 
true because the lesions with which a dis- 
secting aneurysm may be confused from 
the roentgenographic standpoint (aortic 
dilatation, aneurysm, mediastinal abscess 
and tumor) comprise a different group 
from those with which it is most likely 
to be confused on clinical grounds (cor- 
onary occlusion, embolus, spinal cord le- 
sions, and intra-abdominal catastrophies). 


Dissecting aneurysm constitutes one of 


the rarer, sudden, painful, shocking, cir- 
culatory complications of arteriosclerotic 
and hypertensive cardiovascular disease 
in patients past forty years of age, which is 
apt to be temporarily survived. 

The fact that it was found at the 
necropsy table 8 times in the past three 
years in one Philadelphia hospital would 


seem to indicate that it is not a mere 


pathological curiosity entirely devoid of 


practical importance. 


CASE REPORTS 


Case 1. J. R., a colored male, aged sixty 
three, was admitted to the Hospital of the Uni 
versity of Pennsylvania, January 23, 1927, on 
the service of Dr. Alfred Stengel. He had felt 
perfectly well until January, 1926. At that time 
he began to notice weakness and dyspnea on 
exertion, which became progressively more 
severe. He also experienced palpitation and 
mild substernal pain as a result of activity. 
He had nocturia, dysuria, frequency and urgen- 
cy, and suffered from occasional frontal head- 
aches. He had had attacks of epistaxis. During 
the three months prior to admission he noticed 
a sense of fullness in his throat. He was occa 
sionally troubled with eructations and consti- 
pation. There was no history of any acute 
attack of pain, dyspnea, syncope or any record 
of injury. An attack of typhoid fever “long 
ago” was the only significant feature in his past 
medical history. He denied having had any 
venereal disease. The patient’s father and 
mother had died from causes unknown to him. 
His wife had had no miscarriages and was living 


and well at fifty-four. There were 9 sons and 
daughters; 3 other children had died in infancy. 
He described his consumption of alcohol and 
tobacco as moderate. He had worked as a black 
smith all his life, but had had to give up hi: 


occupation in December, 


1926, on account 
of the symptoms referred to above During 
January , 1927, the slightest exertion caused 


extreme dyspnea. 
Physical examination on admission was re 
corded as follows: The patient was a poorly 


nourished, markedly dyspneic colored male of 
sixty-three years. The temperature was 103°h 
The pupils were equal and reacted to light 


the eyegrounds showed considerable vasculat 


sclerosis. Dental and tonsillar infection were 


evident. There were no masses noted in th 
neck. No tracheal tug was elicited. There was 
slight prominence of the right clavicle and 
first rib. Venous engorgement was manif 


over the left upper chest and in-the left arm 
The percussion note over the left low 
was flat as high as the fourth rib; tactile fremitu 
was diminished over this non-resonant area, but 
tubular breathing was heard. The right side of 
the chest was clear. The blood pressure in t] 

left arm was 2} 
the right arm 21 


systolic and diast 


systolic and 1 


The pulse showed an extrasystolic arrhythmia 
and ranged between 70 and g§ beats per minut 
There was moderate cardiac enlargement, a1 


\t the apex a 


blowing systolic murmur was heard, and at th 


a widened supracardiac dullness 


aortic area both a S) stolic and a diasto 


mur were audible. The aortic second sound wa 
accentuated and ringing. The abdomen wa 
quite distended; the liver was described a 
barely palpable and not tender. Th wa 


edema; peripheral sclerosis was well marked; a 
tendon reflexes were decreased in amp! 
Laboratory studies were recorded as follow 
Urine: amber with flocculent sediment 
gravity 1.009 (remaining fixed at about that 
level), acid reaction, a heavy trace of albumin 
(later a cloud was reported), no s 
scopic examination of the sediment show 
many heavy granular casts, no erytht 


and many leucocytes. Blood count: erythr 
cytes 2,960, 0, leucocytes 19,4 . hemoglobin 
Sahli) 40 per cent; differential: neutrophiles, g 


per cent; lymphocytes, 7 per cent; larg 
nuclears, 2 per cent. The Wassermann rea 

of the blood was negative, but the Kahn rea 
tion was medium positive. Phen Iph 

phthalein elimination after intramuscular in} 


7 
nN 


a 


Vor. XXVIII, No. 4 


tion was 4 per cent in two hours. Blood urea 
nitrogen was II14 mg. per cent. The electro- 
cardiogram showed occasional ventricular ex- 
trasystoles, a tendency toward left axis devi- 
ation, and inverted T-waves in Lead I. A roent- 
genogram of the chest was made on January 


25, 192 


ig. 1), and was reported as showing 
a left pleural effusion, displacement of the heart 
to the right, and an appearance suggesting aneu- 
rysm of the innominate artery. 

During the patient’s three days’ stay in the 
hospital the temperature dropped from its origi- 
nal level of 103°F. and remained between 
and gg.8°F. In other respects there was little 
change noted in his condition. Various diag 
noses were made: aneurysm of the aorta, me 


diastinal neoplasm, severe hypertensive cardio 


renal disease, etc. Death occurred rather sud 
denly and unexpectedly at Io a.m., Janua 26, 
1927 


Necropsy was performed by Dr. B. Lucl 
on the day of death. A di 
involving the entire length of the aorta was 
found. The initial rupture was a small ragged 
t 


tear in the intima at the junction of the de 


scending arch and the thoracic aorta. Krom 
this point the blood had entered the media, and 


had dissected back to the semilunar valve as 


well as down to the aortic bifurcation. The 
dissection had extended out along the innomi 
nate arterv. A mass of organized blood was 
found in the substance of the media of that ves 
sel which had produced the shadow along the 
innominate artery in the roentgenogra! see 
Kig. 1). The blood in the aortic walls averaged 


2 cm. in thickness. It was clotted and firml, 


organized around t 


le ascending and transvers 

arch | lsewhere tne ciots were mo! recent 
There was no mention, in the necropsy report, 
of a point of reéntrance of the aneurysm into 


the aortic lumen 

The adventitia was torn through in several 
places, the largest tear being on the posterior 
surface of the aorta in the midthoracic region. 
Several of these tears were from 2 to 
length. The blood which escaped through them 


lay between the external aspect of the advent 


tia and the great serous membranes in the 
thorax and abdomen. Some had also infiltrated 
the mediastinal tissues in the neighborhood of 
the ascending and transverse portions of the 
aortic arch. The largest amount of blood lay 
behind the aorta in the lower part of the thorax 


and in the upper part of the abdomen. A clot 
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the size of a grapefruit was situated behind the 
pancreas. 

The intima of the aorta showed numerous 
hyaline and atheromatous plaques, and just 
above the initial tear of the intima there wasa 
small atheromatous ulcer; another was situ- 
ated in the posterior wall of the abdominal 
aorta about 5 cm. above its bifurcation. In the 
arch there were a number of pitted areas which 
contrasted with the neighboring hyaline and 
atheromatous plaques. The heart showed hy- 
pertrophy (weight, 500 gm.) and coronary ar- 
teriosclerosis. There was no valvular lesion, 
despite the aortic regurgitant murmur noted 
on physical examination (cf. Resnik and Kee- 
fer and Lundberg? \ left-sided, blood- 
stained hydrothorax was present. The kidneys 
showed advanced arteriolar nephrosclerosis. 
The spleen showed a moderate amount of 
fibrosis. 

Histological examination showed the dissect- 
ing blood lying between the outer layers of the 
media.** It was organized in many places, but 
there was no intima lining the aneurysm. There 
were areas of typical syphilitic aortitis as well 
as signs of advanced arteriosclerosis. 

Dr. Lucke summarized his impression of the 
situation as follows in his pathological report: 
“Rupture of either an atheromatous ulcer or of 
a small gumma occurred in the descending arch. 
Through this tear blood forced its w ay and dis- 
sected the aortic walls. At a later date, a small 
rupture of the adventitia occurred, and a rela- 
tively small quantity of blood infiltrated the 
mediastinal tissues. The final rupture occurred 
in the adventitia of the midthoracic portion, 
with the escape of a massive amount of blood 
into the tissues behind the peritoneum and 
pleura 


Case (Reported by Goodman.) D. F. D., a 
white male, aged forty, was admitted to the Medical 
Wards of the Presbyterian Hospital, Philadelphia, on 
July 15, 1913. On July 14, while carrying two valises 
and running for a train, he was seized with severe 
dyspnea, vomiting and diarrhea. On admission he 
was pallid, and complained of pain and oppression 
in the left side of the chest. The Wassermann test of 
the blood was negative. On the day of admission 650 
c.c. of blood was removed from the left pleural cavity 
by thoracentesis. After this his discomfort disap- 
peared. On July 18 a roentgenogram of the chest 
was made, and showed a “dilated aorta and hemo- 
thorax.” After a brief febrile illness the patient left 
the hospital on July 27. Soon after discharge he was 
examined roentgenoscopically by Dr. Graves of the 
Hospital of the University of Pennsylvania, at which 


time “‘a large diffuse aneurysm of the aorta could be 
plainly seen. The left chest showed a dense shadow 
due to hemothorax.”” On November 28 the patient 
was roentgenoscoped once more, and showed an 
“‘aneurysm of the arch of the aorta, previously rup- 
tured, with left-sided hemothorax, now cleared up, 
leaving pleural thickening.” He was then lost sight 
of. 


Unfortunately all 
this case have been destroyed, and since 
there was no necropsy to verify Goodman’s 
diagnosis of dissecting aneurysm a certain 
element of doubt exists as to the exact 

nature of the lesion. Nevertheless, after 

corresponding with the author and re- 
viewing the original records at the Pres- 
byterian Hospital, we believe that Good- 
man’s diagnosis was justified, and that 
this was the first case on record in which a 
dissecting aneurysm was studied roent- 
genographically. 


Case m1. (Reported by Davy and Gates‘). A man, 
aged fifty-five, with a long-standing hypertension 
noticed a discomfort in his chest one morning 
(November 1, 1921), stretched his arms backward, 
and was seized with intense pain in the region of the 
heart. He was restless and shocked. The pain radi- 
ated through from the left nipple in front to a point 
at the same level near the spine behind. Physical 
examination showed dullness to percussion in the 
left lower chest posteriorly. The next day a diagnosis 
of probable dissecting aneurysm was made on clinical 
grounds, and confirmed by a roentgenogram made 
by Dr. Hodgson (Fig. 2). (Dr. Gates has been kind 
enough to send us the original film for publication in 
this review.) The patient lived for nineteen days 
after the original accident. On November 19, 1921, 
while apparently comfortable, he was seized with a 
sudden attack of faintness and died almost im- 
mediately. Necropsy showed both old and fresh 
blood in the left pleural cavity. ““There was a definite 
dissecting aneurysm about the size of a small orange 
at the apex of the transverse arch of the aorta, caused 
by a rupture of the inner coats of the aorta at this 
situation, where it was definitely weakened by cal- 
careous patches of atheroma. The dissecting aneu- 
rysm had ruptured into the left pleural cavity, and 
so caused the death from hemorrhage.” 


This is the first clear-cut case in which a 
roentgenogram was made and the diag- 
nosis of dissecting aneurysm confirmed by 
necropsy. 


Case tv. (Reported by Hirschboeck and Boman”), 
A man, aged sixty-three, was seized, on November 


F. C. Wood, E. P. Pendergrass, and H. W. Ostrum Octo 


roentgenograms of 


21, 1921, with sudden severe pain in the upper ab- 
domen followed by vomiting and shock. The 
(101°F.),* leucocytosis (14,000), and _ board-like 
rigidity of the abdominal muscles led his physician 
to consider the advisability of an exploratory lapa 
rotomy. A definite improvement, was 
manifest the next day, and the patient left the 
hospital five days later, having apparently recovered 
from his attack. On December 24 he was seen once 
more, and at this time complained of a good deal of 
dyspnea and moderate upper abdominal pain. There 
was dullness to percussion at the base of the left 
lung. A roentgen examination (Fig. 
this time. 


fever 


he ywever, 


3) was made at 
(Dr. Hirschboeck has been so kind as to 
send us a photograph of the original plate for 
publication.) The roentgen report reads as follows 

“We found an extremely large shadow to the left of 
the heart.... The shadow was radiolucent and 
not of uniform density, extending from a point cor 
responding to the top of the arch of the aorta to the 
left, outward and downward, periph 
ery, forming an obtuse and then turning 
directly downward toward the diaphragm, where its 
further course could not be traced on acc 


nearly to the 


angle 


nt of its 

fusion with the denser subdiaphragmatic structures. 

The unusual radiolucence, with the aortic shadow 
, 


obviously extending down along the inner portion of 
this shadow, and the visualization of the hilus mark- 
ings through it, were considered wane, and var 
diagnoses were considered.” It was concluded that 
“no other condition except a Penner aneurysm 
which had undergone recanalization, at times free of 
blood, would permit of this curious alibi ap 
pearance.” 

The patient subsequently grew worse, developed 
signs of fluid in the left pleural cavity, circulatory 
embarrassment, and mental disturbances. He gradu 


ally weakened, and died suddenly on March 1g, 
1922. 
At necropsy it was found that death had been d 
to hemorrhage into the left pleural cavity. This s] 
was full of clotted blood. A dissecting an n was 


found, beginning at the arch of the aorta and exten 
ing its entire length to the femoral vessels on either 


side. There was an out-pouching of the aneurysm 
just below its origin, which probably accounts for 
the shadow which is most conspicuous in the roent 
genogram (see Fig. 3). Through this sacculation it 
had ruptured into the left pleural cavity. The inner 
surface of the aneurysm was described as smooth and 


shiny. Evidence of luetic aortitis were present 
spite a negative blood Wassermann reaction. 
Case v. (Reported by Hall.'®) In tg1o, a white 
male, aged seventeen, suffered from severe colicky 
pain in the epigastrium two days after running a 
mile race. His physician diagnosed “‘seri 
disease of the heart,” and confined him to bed for 
six months. At the end of that time he was able to 
engage in strenuous physical exercise 
riding, etc.) without distress, 


US Valvular 


swimming, 
and remained free of 
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cardiac symptoms for fifteen years. In February, 
1925, he developed signs of congestive heart failure 
which advanced rather rapidly. He was found to 
have aortic insufficiency and a rough systolic aortic 
murmur. A roentgenogram of the chest showed “‘a 
marked enlargement of the heart of the aortic type, 
enlargement of the root of the aorta, and passive 
congestion of the lungs.”’ Hospital treatment im- 


proved the condition temporarily, but he soon re- 
lapsed and died of congestive heart failure in August, 
1925. 

Necropsy revealed evidences of marked passive 
congestion of the various organs. There was no free 
fluid in the pleural cavities. The heart was markedly 
enlarged. The aorta showed a dissecting aneurysm 
the size of a man’s fist, which began 1 cm. above the 


valve and reéntered the aortic lumen at the attach- 
ment of a patent ductus arteriosus. It appeared that 
practically all the blood from the left ventricle had 
to pass through the aneurysmal cavity. The sac was 
lined with endothelium. The aortic valve leaflets ap- 
peared normal despite the aortic diastolic murmur 
which had been heard on physical examination.*® 
Case vi. (Reported by Patrick and Taylor."') A 
patient, aged thirty-two, entered St. Thomas Hospi- 
tal with the chief complaint of dysphagia. There was 
no history of acute or painful onset, and no demon- 
strable arterial disease. “An x-ray of the chest showed 
a shadow passing out from the mediastinal shadow 
into the left lung area at the level of the bodies of the 
4th to 8th dorsal vertebrae. No pulsation could be 
seen in the shadow. On swallowing opaque fluid, it 
was seen that the oesophagus was displaced for 
wards and to the left, being stretched over the tumor, 
and thereby partly obstructed.” (Unfortunately the 
roentgenogram has been destroyed.) The patient had 
a leucocytosis of 1 5 » and the roentge report, 
probably colored by this finding, stated “large medi- 
forwards 


astinal tumor displacing the oesophagus 
and to the left—appearance of mediastinal ab 


An operation was performed; severe hemorr! 


ye Was 
encountered; an aneurysm was Suspected. o« veral 
days later the patient died. At necropsy a large 
dissecting aneurysm was found, extending from the 
arch to the bifurcation of the aorta, giving the ap- 


pearance of a double aorta. Dr. Patrick says in his 


letter, “The X-Ray did not help us to the diagnosis 
of aneurysm in this case, as no pulsation was visible 
on the screen; the question of aneurysm was hardly 


entertained until the first operation revealed it, and 


the fact that the aneurysm was of the dissecting 


type was not discovered until the autopsy. 
Case vu. (Reported by Tidmarsh. \ woman, 
aged sixty-nine, during mild exertion w 


as seized 


iders, felt 
chilly and vomited. The next day percussion dull- 


with sudden severe pain between the shou 


ness, distant breath sounds and rales were heard at 
the left base. The acute pain had subsided and had 
been replaced by a dull ache in the left chest posteri- 


orly. On the sixth day the patient suffered a sudden, 
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severe boring pain through the left chest, aggravated 
by respiration. She was admitted to the hospital at 
that time. The temperature was 98°F.; the pulse 
rate, 90; and the respiratory rate, 24. The blood 
pressure was 130 systolic and 60 diastolic. The 
patient was slightly cyanosed, but not in apparent 
distress. There was a rough apical systolic murmur, 
otherwise the heart sounds were normal. Physical 
examination of the chest showed a lagging of respira- 
tory movement on the left. There were diminished 
tactile fremitus, a flat percussion note, suppressed 
breath sounds and rales at the left base. In other 
respects the examination proved negative. The only 
finding of note in the laboratory studies was a blood 
count showing 3,860,000 erythrocytes, 14,700 leuco- 
cytes and 70 per cent hemoglobin. A blood Wasser- 
mann test was not done; the patient denied having 
had any venereal disease. A roentgen examination 
(Fig. 4) of the chest was reported as follows: “Heart 
and trachea are displaced to the right. Aorta ob- 
scured by a shadow in that region the size and shape 
of a kidney, with its upper limit at the left sterno- 
clavicular junction. No pulsation was seen on fluoro- 
scopic examination. Left diaphragm is almost ob- 
scured by a homogeneous density extending upwards 
and fading into normal radiability at the level of 
the sth space behind. Appearance here is that of a 
layer of fluid in the pleural cavity. Thickened pleura, 
left apex. Right diaphragm is not obscured. There is 
a large irregular calcified pleural plaque in the right 
chest, extending from the diaphragm upward to the 
fifth space, and involving the middle and inner zones 
of the pleura. Laterally it is sharply limited by a 
vertical straight line, showing normal lung markings 
from there to the lateral wall of the chest.” (This 
finding in the right chest apparently had nothing to 
do with the present illness.) 

A thoracentesis was done, and 2 c.c. of dark red 
blood aspirated. On the tenth day, a complete right- 
sided hemiplegia developed. Death occurred on the 
twelfth day of illness. 

Necropsy showed a dissecting aneurysm of the 
arch and descending part of the aorta. The large 
branches were not involved in the dissection. The 
intimal perforation as well as the site of external 
rupture was in the first part of the descending aorta. 
The blood which had escaped through the rent in 
the adventitia had infiltrated the neighboring tissues 
and had collected behind the parietal pleura in the 
left chest wall posteriorly. There was a left hydro- 
thorax which had produced a collapse of the left 
lower lobe. The calcified lesion in the anterior right 
pleura was an old process. There was a clot in the 
left internal carotid artery, and softening in the left 
side of the brain. The aorta showed syphilitic in- 
filtration. Generalized arteriosclerosis was present. 
The kidneys presented an unusual picture of multiple 
recent infarction with intense hemorrhagic extrava- 
sations. 

In a personal communication, the author says: 
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“While I have no definite proof of the following state- 
ment, it is my belief that the aneurysm formed at 
the time of the original pain and that the external 
rupture occurred with the second attack of severe 
boring pain on the sixth day. This opinion was also 
expressed by the pathologist and other physicians, 
when we discussed this case at pathological con- 
ference.” 


Case vit. H. H., a white female, aged sixty- 
two, was admitted to the Philadelphia General 
Hospital on September 17, 1928, on the service 
of Dr. Allyn. She had lost weight rapidly dur- 
ing the past Summer, and had suffered with 
“neuritis,” for which she had been taking osteo- 
pathic treatments. For two weeks prior to ad- 
mission she had experienced extreme weakness, 
palpitation, and moderate pain behind the or- 
bits. She was constipated, and had vomited 
once recently. There had been no edema nor 
precordial pain. There is no mention of a severe 
attack of any sort which might be considered 
the onset of the dissecting aneurysm. Her past 
history contains mention of scarlet fever, diph- 
theria, and mumps in childhood. At the age 
of forty she had had pleurisy. There was no 
history of venereal infection. During her adult 
life she had experienced good health and had 
worked hard. Her family history states that 
several of her relatives had had “strokes.” 

Examination on admission showed a normal 
temperature, and a respiratory rate of 24. The 
patient was described as a small, thin, gray- 
haired women. The conjunctivae were inflamed, 
the pupils normal. The cervical veins were en- 
gorged and showed exaggerated pulsation; 
there was no thyroid enlargement. The chest 
was thin and flat; the right base posteriorly 
was slightly impaired to percussion, but there 
were no rales. The blood pressure was 1 Ic 


SVS- 
tolic and 60 diastolic in both arms. The radial 
pulse was of small volume but appeared 


stronger to touch on the right. It was irregular, 
with a rate of 84. The heart rate at the apex 
was 144. The aortic dullness was increased to 
left and right, and a pulsating mass was pal- 
pable in the episternal notch. The heart was 
described as slightly enlarged. A blowing apical 
systolic murmur was heard, and the aortic 
second sound was of greater intensity than the 
pulmonic second. All peripheral vessels were 
moderately sclerosed. There were no significant 
findings recorded in the rest of the physical 
examination. 

During the patient’s stay in the hospital the 
heart rate came down to 84 and the pulse deficit 
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disappeared. No further progress notes were 
made until the final one (Sept. 29, 1928), “‘pa 
tient growing weaker, pulse fairly regular, and 
occasional extrasystole. However, patient seems 
very tired.”” The manner of her death (Sept 
1928) is not recorded. 

Laboratory findings were as follows: Urine 
analysis (Sept. 18, 1928): clear, acid, specific 
gravity 1.015, no albumin, no sugar, a few 
leucocytes. Blood count September 28, 1928: 


, hem 
oglobin 76 per cent; differential: ne utrophil S 
81 per cent, lymphocytes 1g per cent. Thi 
Wassermann test of the blood 
showed a strongly positive reaction. Blood 
sugar was 87 mg. per cent. Blood urea nitrogen 
was 27 mg. per cent. The eye-grounds examina 
tion showed nothing significant, but a ciliary 
flush was noted by the ophthalmologist. Two 
electrocardiographic tracings taken on Sept 

ber 18 and 21 were much the same in ap 


erythrocy tes 3,530,000, leucocy tes 12,9 


Sept 


ance, showing occasional ventricular extrasys 


toles, fat T-waves in Lead I and an elevatior 
of the S-T interval in Leads II and III. The 
irregularity which was present on admission 


might have been due either to frequent extra 


systoles, or to a paroxysm of auricular fibrilla 
tion. A roentgenogram of the chest (lig. 5) was 
made on September 1g, 1928, eleven days befo 

death, and was reported as follows: ““There is a 


dilatation of the ascending, longitudinal and 
descending branches of the aorta, slight athe: 


oma of the arch, passive congestion of the lung 
aortitis. Aneurysm is questionable, although a 
small one may be present.”’ 

Necropsy performed on September 30 wa 


reported as follows: “The first portion of th 


aorta shows a dissecting aneurysm whi 
ruptured into the pericardial sac. The rest of 
the aorta is markedly atheromatous and 
tains numerous ulcers 

which also show a tendency to the formation 
dissecting 


throughout, some of 
aneurysmal process. The heart 
weighs 810 grams, and shows marked hyper 
trophy. The pericardium contains 120 c.c. of 
blood. The surface of the heart and inner 
face of the pericardium show a fibrinous exu 
date which is shaggy and blood-stained. The 
aortic valve is competent, 1 
atheromatous.” 


and the leaflets 


It is barely possible that the dissecting 
aneurysm in this patient developed at 
some time after the roentgenogram of the 


chest was made; possibly it formed just 


n 
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before she died. How ever, the appearance 
of the aorta in the roentgenogram, the 
presence on admission of a pulsating mass 
in the suprasternal notch, the fibrinous 
exudate over the surface of the heart, the 
leucocytosis and anemia and the absence 
of any record of a sudden change in the 
patient’s condition from the time of ad- 
mission until death, mitigate against this 
possibility. 


Case 1x. M. P., a colored female, aged fifty- 
five, was admitted to the Philadelphia Genera] 
Hospital, May 8, 1930, on the service of Dr. 
Loewenberg. For the past few years she had 


been dyspneic on exertion, but had been other- 
wise apparently healthy. On Sunday, May 4, 
1930, while riding on an elevated street car, 
she was seized with sharp shooting pain of great 
intensity, which began in the back between the 
shoulder blades and radiated forward on the 
left side beneath her heart, into the left upper 
abdomen and then down the right leg. She 
felt very ill, and vomited. On attempting to 


rise she found that her right leg would not 
support her. Her husband dragged her bodily 


from the car, and she “crawled like a baby down 


the L. steps to a taxi.”’ On arriving home she 
went to bed and stayed there until the day of 
admission. The pain subsided at times, but 
kept recurring in paroxysms accompanied by 


nausea, vomiting and restlessness. At first the 
right leg from the knee to the toes had been the 
seat of “‘scrutinizing pain’’; later it became 
cold and numb. Since the onset of the present 
illness she had experienced difficulty in starting 
her urinary stream, and some discomfort had 
attended micturition No history of he n aturia 
was found in her record 

The past medical history contained mention 
of rheumatic fever, tonsillitis, diphtheria, 
typhoid fever and malaria during childhood 
She had had pneumonia at the age of thirty 
two, and influenza at forty-four. She had been 
delivered of a still-born child, and had had 
no subse quent pregnanc 1eS Her meno} ause oc 
curred 1n 1923. She had never used alcohol or 
tobacco 

On admission, she Was desc ribed as an obese 
black woman who was very restless and per 
spired freely. She was not definitely dyspneic 
The pupils were slightly irregular, equal, and 
reacted normally. She had false teeth and cryp 


tic tonsils. The neck showed forceful pulsations, 
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and the head nodded with each heart beat. The 
thyroid gland was not palpable; the trachea was 
displaced slightly to the right. There were signs 
of a large amount of fluid in the left pleural 
cavity. The apex beat of the heart was in the 
fifth left interspace 11 cm. from the midsternal 
line. The right border was percussed 3 cm. from 
the midsternal line. Auscultation revealed a 
soft systolic murmur, heard best near the ster- 
num in the fourth interspace but audible at the 
apex. The aortic second sound was accentuated. 
The peripheral blood vessels were thickened. 
The blood pressure was 180 systolic and 9§ 
diastolic, the pulse 110, the respirations 30, and 
the temperature 99°F. There was some tender- 
ness in the epigastrium; resistance, probably 
due to hepatic enlargement, was encountered in 
the right upper quadrant. The extremities 
were not edematous. There was no pulsation in 
the right femoral artery, nor in any of the ar- 
teries of the right lower extremity. The strength 
in this member was impaired, and the tendon 
reflexes were absent, but there was no Babin- 
ski’s sign nor ankle clonus. Perception of pain 
and touch was markedly diminished up to the 
middle of the calf. Sense of position was lost in 
the foot, but temperature perception was nor- 
mal. 

During the patient’s stay in the hospital the 
temperature varied from gg° to 1o1°F., the 
pulse rate remained at approximately 110 beats 
per minute, and the respirations varied from 25 
to 40 per minute. The blood pressure varied 
from 130 systolic and 80 diastolic in both arms 
to 180 systolic and 110 diastolic in the right 
arm, and 175 systolic and 1 


diastolic in the 
left. The pulse in the right femoral artery never 
returned. The patient complained of pain in 
the right leg from time to time. On May g, 
1930, a thoracentesis was done, and 109 c.c. of 
blood was aspirated from the left pleural cavity. 
More fluid was present but it could not be re- 
moved because the needle became obstructed 
by clots. On May 16 the thoracentesis was re- 
peated; 640 c.c. of blood was aspirated, and 709 
c.c. of air injected. The resident physician who 
performed the operation described feeling 
something solid with the p int of the needle. 
On May 1g, the patient was quite weak, but in 
other respects her condition was similar to that 
presented on admission. That evening, while 
eating her supper, she died suddenly 

Laboratory reports: Urine analysis: amber 
color, acid reaction, specific gravity 1.020, a 
trace of albumin, no sugar; a few leucocytes, 
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hyaline casts and epithelial cells. (Several 
other urinalyses were much the same, except 
that on May 11 a few erythrocytes were re- 
ported.) Blood count (May g): erythrocytes 
3,260,000; leucocytes, 12,800; hemoglobin, 50 
per cent; differential count: neutrophiles, 78 
per cent; lymphocytes, 12 per cent; large mono- 
nuclears, 10 per cent. Blood sugar (May 10) 110 
mg. per cent. Blood urea nitrogen 23 mg. per 
cent. Blood Wassermann reaction negative with 
both antigens. Two roentgenograms of the chest 
were taken. The first (May g) (Fig. 6 4 ) was 
reported as follows: “There is a left-sided 
pleural effusion. Heart and trachea displaced to 
right. Effusion extends to the fifth rib an- 
teriorly.” The second (May to) (Fig. 6 B), 
taken after thoracentesis and the injection of 
700 ¢.c. of air, was reported as follows: “Hy- 
dropneumothorax, left side, displacing heart 
and trachea to right and compressing left lung. 
There is no evidence of aneurysm. We are un- 
able to demonstrate the presence of a new 
growth.” 

A necropsy was performed by Dr. E. B. 
Krumbhaar on May 20, 1930. “On opening the 
thorax a large amount of bloody fluid and coag- 
ulated blood were found in the left pleural 
cavity. The bloody fluid has a brownish color 
as if it had been there for some time. The large 
blood clot is of currant jelly type, and is a 
fairly accurate mould of the pleural cavity, 
weighing 1,640 grams. The heart weighs 440 
grams, and is large and flabby. The valves are 
all essentially normal. The muscle is of normal 
color and consistency. The coronary vessels 
are slightly sclerotic but have normally wide 
lumina. The aorta: Opposite the lines of closure 
of the aortic valves there is a mild yellowish 
thickening for 10 to 15 cm. The ascending por- 
tion is practically normal; at this point there 
begin to appear raised gray and yellow areas, 
interspersed with a moderate amount of pucker- 
ing, and it is seen that the middle coat is easily 
separated from the outer coat and that a small 
amount of blood occupies this space. As the 
arch and descending portions are examined, 
separation between the coats becomes more 
marked, and a considerable amount of currant 
jelly clot lies between the layers of the aortic 
wall. On the external surface of the thoracic 
portion of the aorta there is a bulging granular 
area 1X6 mm. There is a matted mass of fibrin 
several millimeters in thickness over this area, 
and no gross opening can be found, but this is 
probably the site of the external rupture of the 
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dissecting aneurysm through which blood 
escaped into the pleural cavity. The dissecting 
blood does not extend into any of the vessels of 
the neck. To the left of the left subclavian ar 
tery is a semilunar opening 1 cm. long which is 
occupied by a currant jelly clot, partly in the 
true lumen of the aorta, but connecting with 
the mass in the dissected cavity. It is obvious 
that this is the beginning of the dissecting aneu 
rysm and that some blood happened to clot in 
the opening at the time of death. The dissecting 
aneurysm is easily followed down the entire 
length of the aorta and iliac vessels, where it is 
lost beneath the groin. Examination of the 
femoral arteries shows them to be normal and 
without dissecting aneurysm. 

“In the thoracic and abdominal portions, the 
aorta only shows a moderate amount of pucker 
ing, and raised gray areas which are but slightly 
suggestive of syphilis. There is considerable 
sclerosis of the Monckeberg’s type in the celiac 
axis and mesenteric arteries. Over the iliac ar 
tery and extending into the pelvis there are 
retroperitoneal hemorrhagic extravasations pro 
ceeding from the dissecting aneurysm. The liver 
shows a moderate amount of cloudy swelling 
The kidneys show benign arteriolar nephro 
sclerosis. There is a right-sided ovarian cyst.”’ 

This dissecting aneurysm extended from the 


junction of the ascending and transverse por 


tions of the arch of the aorta to the iliac vessels, 
disappearing in the region of Poupart’s liga 
ment on each side. It encircled about half th 
circumference of the throughout its 
length. There was a_ sacculation 
laterally at the junction of the transverse and 
descending portions of the aortic arch. The 
lumen of the right common iliac artery was 


aorta 


pr stero 


obliterated by a mass of clotted blood in the 
dissecting aneurysm. The left common iliac 
artery was partially obstructed in a similar 


fashion. The original intimal rupture was near 
the orifice of the left subclavian artery. Exter 
nal rupture into the left pleura probably o 
curred in the upper part of the thoracic aorta 
The origin of the hemorrhagic extravasations 
in the pelvis is not stated, and could not be 
determined from the preserved specimen. 
Case x. N. W., a colored male, aged twenty 
eight, entered the Philadelphia General Hosp 
tal, February 20, 1930, on the service of Dr 
Loewenberg. He had been well six weeks pre 
viously and had taken a trip to South Carolina 
After having been there about a week he be 
came very intoxicated and “caught a cold” 
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which became progressively worse. During the 
week prior to admission he suffered from severe 
night sweats, headache, anorexia, oliguria, 
epistaxis, persistent productive cough, hema- 
temesis, indigestion and weakness, and he said 
that he had lost a considerable amount of 
weight. There is no mention of an attack of 
severe pain, dyspnea or unconsciousness which 
might have signalled the onset of a dissecting 
aneurysm, but his perception of sensory stimuli 
and his memory were probably somewhat ob- 
tunded during his visit to South Carolina, so 
this negative history should be accepted with a 
certain amount of reservation. 

The past medical history contains mention of 
a chancre in 1923 and “rheumatism,” following 
which “his heart became bad.” He had had a 
Neisserian infection in 1928. 

He had worked as a stevedore for nine years. 
His consumption of alcohol and tobacco was 
quite excessive. 

He had been married in 1924 and had one 
child aged six. His wife had had one mis- 
carriage. His mother died at the age of forty of 
“nephritis.” The family history is otherwise 
uncertain or irrelevant. 

Physical examination: The patient was per- 
spiring freely on admission. There was a per- 
sistent cough, pre ductive of bloc »\d-tinged muco- 
purulent sputum. He was moderately well 
nourished. There was slight exophthalmos, but 
in other respects the ocular examination was 
negative. The face was symmetrical, the 
pharynx was red and congested, and the tongue 
showed a fine tremor. There were enlarged 
lymph nodes in the posterior cervical chain. 
Marked pulsations were visible in the cervical 
vessels and in the suprasternal notch. The chest 
examination showed decreased aeration, im- 
pairment, and rales throughout the right lung 
area. The left side was hyperresonant, but 
otherwise normal. The apex beat of the heart 
was heaving in character, and located in the 
There 
was a blowing apical systolic murmur, which 
could be heard in the left chest posteriorly. At 
the aortic area a metallic systolic squeak and a 
diastolic murmur were heard. The blood pres- 
sure was 1§ 


sixth interspace, anterior axillary line. 


systolic and go diastolic in the left 
arm, and 145 systolic and 8§ diastolic in the 
right arm. The pulse was collapsing in type. 
Examination of the abdomen showed possible 
enlargement of the liver, no tenderness, and no 
masses. There was inguinal and epitrochlear 
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adenopathy. The extremities were otherwise 
negative. 

The patient gradually improved. The pul- 
monary signs cleared up, and he was discharged 
on March 25, 1930. There had been a moderate 
amount of fever—up to 101°F. at first, but this 
had gradually subsided. The pulse had varied 
from 80 to go, and the respirations from 20 to 
30. 
He was re-admitted on April 4, 1930, com- 
plaining of insomnia, cough, and moderate 
dyspnea. There were no signs of decompensa- 
tion. He was not considered ill enough to stay 
long, so he was discharged. 

He came in once more on June 5, 1930. At 
this time he showed signs of heart failure, with 
dyspnea, edema, basal rales, engorged cervical 
veins and hepatic enlargement. The increased 
width of aortic dullness, the transmission of the 
apical systolic murmur to the back, the cervical 
venous distention and the blood pressure find- 
ings made the attending physicians suspect 
aneurysm of the aorta. The blood pressures 
were recorded as follows: Right arm 130/40, 
left arm 140/40, right leg 280/80, left leg 220/70. 
During the patient’s stay in the hospital there 
was no fever, except on three brief occasions. 
The pulse varied between 80 and go beats per 
minute, and the respirations between 20 and 30. 
The blood pressure on September 22, 1930, was 
recorded as 140 systolic and 70 diastolic in the 
left arm and 135 systolic and 65 diastolic in the 
right. (It should be noted that although there 
was not a marked difference in blood pressure 
between the two arms in any of the various 
examinations, the right was constantly lower 
than the left.) The patient suffered from head- 
ache and vertigo. Recurrent ascites is men- 
tioned, but no record of paracentesis abdominis 
is found. A right-sided pleural effusion devel- 
oped, and was tapped twice with the removal 
of about a liter of fluid on each occasion. Dysp- 
nea and anasarca increased gradually. Vene- 
section gave temporary relief. On October 13, 
1930, the patient died, probably of congestive 
heart failure. 

Laboratory Examinations: 

Urinalysis: amber color, acid reaction, spec- 
ific gravity varied from 1.010 to 1.023, no sugar; 
albumin, a faint trace to a cloud; a few hyaline 
casts and a few leucocytes. There is no record 
of a blood count. The blood sugar was 100 mg. 
per cent; the blood urea nitrogen was 13 mg. 
per cent. The Wassermann reaction of the 
blood was strongly positive. 
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Electrocardiograms taken March 5 and May 
15, 1930, showed left axis deviation and di- 
phasic T-waves in Lead I. 

Roentgenograms of the chest were taken on 
two different occasions. The first was on Febru- 
ary 21, 1930, the day after his first admission 
(Fig. 74). The report states ““The cardiac shad- 
ow is slightly enlarged to the left. Over the 
ascending branch of the aorta there is a definite 
enlargement which, upon fluoroscopy, shows a 
definite expansile pulsation. There is consider- 
able density over both Diagnosis: 
Aneurysm of the ascending aorta.” The second 
roentgenogram (Fig. 78) was made on Septem- 
ber 11, 1930. The report says, ““There is general 
cardiac hypertrophy and considerable enlarge 
ment of the left ventricle. The silhouette would 
suggest aortic insufficiency. There is fluid at the 
right base obliterating the diaphragm. Lung 
fields show evidence of pulmonary congestion.” 

Necropsy was performed by Dr. Bucher and 
was reported as follows: “The pericardium is 
smooth and glistening. Pleural pericardial and 
peritoneal cavities contain no excess of fluid. 
The heart weighs 750 grams, and is markedly 
enlarged. Its muscles are thick, red and beefy. 
There is no coronary sclerosis. All of the valves 
are dilated, but there is no intrinsic valve de- 
fect. (There was no aortic valve disease to 
explain the aortic diastolic murmur.) The 
first portion of the aorta is greatly enlarged and 
has assumed a fusiform spindle shape. There is 
a huge sac containing blood extending into the 
aorta and reaching down to the upper lumbar 


bases. 


region. The aorta itself shows numerous con- 
tractions, great scarring and some atheroma 
tous change.” 

Examination of the preserved specimen shows 
that the sac of the dissecting aneurysm began 
at the level of the aortic valve and encircled 
the right anterolateral two-thirds of the cir- 
cumference of the ascending aorta. In this 
region there was a very large sacculation which 
bulged toward the right. This sacculation is in a 
position to be responsible for the bulge in the 
ascending aorta which is seen in the roentgeno- 
grams (Figs. 74 and 7B). The site of the primary 
rupture is not stated in the necropsy report, 
and it could not be ascertained from the pre- 
served specimen. Whether or not the dissection 
extended along any of the large branches of the 
aorta can likewise not be determined. The 
aneurysm gradually tapered off and reéntered 
the aortic lumen in the upper lumbar region. Its 


walls were smooth and entirely lined with endo 
thelium. 

The lungs showed passive congestion. The 
spleen and kidneys were described as normal 
The liver showed a nutmeg appearance and 
was much enlarged. Other organs showed 
nothing remarkable. 

Case x1. R. L., a white male, aged forty-one, 
was admitted to the Bryn Mawr Hospital Sep 
tember 6, 1928, on the service of Dr. John 
Sharp. He was known to have had a hypet 
tension for some time, varying in the region of 
diastolic. He had ex 
perinced dyspnea on exertion and nocturia for 
some time and had been admitted to the hosp 
tal once previously (March 1 to June §, | 


200 systolic and 130 


for these symptoms. During the first week of 
August, 1928, he had an attack of acute ab 
dominal pain, most marked in the right up 
quadrant. A physician who saw him interpre 
it as due to “‘congestion of the liver.”” The pai 
gradually subsided within a period of ten day 
but the patient’s general condition deterior 
ated. Then mental disturbances develop 
which necessitated his re-admission 

On examination there were no evid 
congestive failure. The only significant 
cal findings were a blood pressure of 
tolic and 165 diastolic, slight arteri 
and slight enlargement of the heart to the left 
There was no dyspnea and no elevat 
temperature or pulse rate. 


During his stay in the hospital he 
became worse, the main S} mptom being a 


pressive psychosis with occasional periods of 
irrationality. He gradually lost appetite, weight 
and strength, and died on January II, 1929 


The manner of his death was neith 
cardiac nor renal. 
Laboratory Examinations: 

There was no record of a blood count 
this admission. One on March 18, 1925 


erythrocytes 4,359, , leucocytes 7,200, hen 
globin 76 per cent (Dare); differential 
philes 74 per cent, lymphocytes 22 per cent, 


large mononuclears 4 per cent. 

The urine showed amber color, alkalin 
action, 1.020 specific gravity, a light cloud of 
albumin, no sugar, two to three hyaline cast 
a few leucocytes and no erythrocyt 
quent examinations showed varying amounts of 
albumin and casts, but no steady increase in 
the pathological elements in the urine 

The blood urea nitrogen (Sept. 7, 1928) was 
20 mg. per cent. 
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There is no record of an eyeground examina- 
tion. 

A roentgen-ray examination of the chest 
during the first admission (April 30, 1928) 
showed slight widening of the aortic arch and 
moderate generalized cardiac enlargement. 
(The aneurysm probably developed during the 
first week of August, 1928, at the time of the 
attack of pain. The roentgen 
examination therefore probably antedated the 


abdominal 


formation of the dissecting aneurysm. 

A necropsy was performed on January 11, 
1929, by Dr. W. P. Belk, two hours after death. 
The right lung showed well-developed broncho- 
pneumonia and passive congestion. The kid- 
neys showed chronic interstitial nephritis and 
a recent red infarct. The heart was greatly 
hypertrophied. The aorta showed many con- 
tracted scars in the thoracic portion. There 
were three enlargements around the aorta, in 
the region of the diaphragm, which on further 
examination proved to be dissecting aneu- 
rysms, partly filled with organized clots. The 
rupture in the aortic intima which had led to 
the formation of these aneurysms was situated 
just below the diaphragm. There was no ex- 
ternal rupture. No mention is made of ob- 
struction of any of the aortic branches by the 


aneurysm. Histological study of the aorta 
showed no evidences of syphilis. 
The causes of death were given as (1) 


chronic interstitial nephritis, (2) multiple dis- 
secting aneurysms of the aorta and (3) broncho- 
pneumonia. 

Case xu. F. D., a colored male, aged fifty- 
five, was admitted to the Philadelphia General 
Hospital, June 8, 1927, on the service of Dr. 
Loewenberg. He had at no time experienc ed an 
attack which might, in retrospect, have been 
considered to mark the onset of a dissecting 
aneurysm. He had apparently been well until 
April 1, 1927. Since then he had developed suc 
cessively, dyspnea on exertion, edema of de- 
pendent parts, headache, and nocturia. These 
symptoms had progressed steadily and quite 
He had 


vomited once or twice shortly before admission. 


rapidly in severity since their onset 


He had noticed a swelling in his scrotum since 
1924, which had recently become considerably 
larger. 

On admission the patient was confused men 
tally and mumbled his words. The temperature 
was 100°F., the pulse rate was g6, and respira- 
tions were 30 per minute. There were subcon- 
junctival hemorrhages, and infraorbital edema. 
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The blood pressure was not recorded. The heart 
showed enlargement, the apex being in the an- 
terior axillary line. Heart sounds were faint, 
no murmurs were heard and the aortic second 
sound was of less intensity than the pulmonic 
second. There were evidences of marked con- 
gestive failure with extreme dyspnea and 
generalized anasarca. Over the bases of both 
lungs the percussion note was impaired, and 
many rales were heard. The liver extended one 
inch below the umbilicus. The scrotum was 
immense, extending to the level of the knees. 

During his stay in the hospital the anasarca 
subsided considerably. The patient’s mental 
state improved, but never entirely cleared up. 
The temperature which had been recorded as 
100°F., on admission subsided to normal within 
a week, and remained at that level. The pulse 
rate dropped gradually to 80, but the respira- 
tions continued at a rate of from 25 to 30 
throughout. On June 24, 1927, a systolic 
murmur was heard at the apex and base, and a 
short faint diastolic murmur was audible in 
the fourth left interspace close to the sternum 
“superficial and of a pericardial nature.” The 
scrotum was tapped five times, and yielded be- 
tween I and 2 liters of chocolate-colored fluid 
on each occasion. The last tapping was done 
on June 26, 1927. The final note on June 27 
states: ‘‘Patient in good condition. Yesterday 
4.M., bled freely from hydrocele. Attended by 
Dr. Young who stopped the bleeding. In the 
afternoon, patient became quite weak and died 
at P.M.” 

The following laboratory examinations were 
made: Urine analysis—amber color, acid re- 
action, specific gravity 1.020, a heavy cloud 
of albumin, no sugar, and no casts or blood 
cells. There was no record of a blood count. 
The Wassermann test of the blood was nega- 
tive. The blood sugar was 104 mg. per cent. 
The blood urea nitrogen was 34 mg. per cent. 
No roentgenogram of the thorax was made. 

Necropsy was performed on June 27 by B. A. 
Gouley and reported as follows: “The heart is 
enlarged, weighing 550 grams, the left ventricle 
is hypertrophied, the right, dilated. There 1s 
diffuse whitening of the pericardium over the 
anterior aspect of the right auricle and ventricle, 
not localized as in milk spots, but quite delicate 
and generalized. There is definite gross evi- 
dence of marked syphilitic aortitis. At the be- 
ginning of the transverse position of the arch 
there is an opening about 1.5 cm. in diameter 
which leads to a distinct and separate aortic 
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column. This unusual aneurysm is mildly 
dilated along the transverse and descending 
arches, and then runs down side by side with 
the original channel, being almost of the same 
caliber, to the bifurcation of the iliacs. It ap- 
parently started as a dissecting aneurysm at 
the transverse portion of the aortic arch. It is 
lined entirely by endothelium, and is fenes- 
trated, the openings occurring in pairs at the 
intercostal levels, these fenestrations leading 
mostly to the original aorta. Certain parts of 
it are filled with laminated clots, which, how- 
ever, do not completely occlude the channel. 
The syphilitic process has invaded the intima 
lining the aneurysm to a mild extent. This may 
not be a dissecting aneurysm but a pure 
anomaly.” The patient may have died from 
hemorrhage into the scrotum, which extended 
upward and formed a hematoma at the brim 
of the pelvis and along the sheath of the left 
psoas muscle. 

Case xu. A. C., a colored female, aged 
forty-six, was admitted to the Philadelphia 
General Hospital, July 27, 1927, on the service 
of Dr. Loewenberg. No accurate history could 
be obtained, but her husband stated that she 
had been complaining of “‘pains all over her 
body”’ during the past two months. For two 
weeks she had talked of pains in her left side; 
whether these were abdominal or thoracic 
could not be ascertained. She then became 
weak and “took to bed off and on.” Four days 
before admission (July 23, 1930) she “‘went on 
a Saturday night party, took a few drinks,” 
and was unable to get out of bed or to speak 
the next morning, remaining stuporous all day. 
On Monday she was slightly stronger, and got 
out of bed but never spoke. On Tuesday, she 
became weaker and more stuporous, vomited 
some blood during the evening, and had a 
profuse sweat. 

On admission, Wednesday, July 27, the 
patient was described as gray-haired and obese. 
There was no edema. She was stuporous; she 
could be aroused, but did not answer questions. 
She was able to move all her extremities. The 
temperature was 100°K.; the pulse rate 100 
per minute, and the respiratory rate, 30. The 
pupils were equal, regular, and sluggish in re- 
action; the left internal rectus muscle was 
weak. There were rales throughout both lungs. 
The blood pressure was 170 systolic and 95 
diastolic. The heart was markedly enlarged, 
extending to the anterior axillary line on the 
left. The cardiac rhythm was regular. A systolic 


murmur was heard at the apex. The abdomen 
showed an indefinite “‘fecal’’(?) mass, in the 
left lower quadrant. The patellar reflexes were 
absent. Babinski’s sign was not present on 
either side. 

The patient remained stuporous throughout 
her stay in the Hospital. Her temperature 
ranged between 100° and 103°F. The pulse 
varied from 100 to 130. The respirations were 
recorded as 30 to 40 per minute at various 
times. Shortly after admission she developed a 
right-sided hemiplegia. Despite hot packs, 
venesection, colonic irrigation and proctocl ysis 
she became progressively more stuporous and 
died July 31, 1927, without a diagnosis having 
been established. 

Laboratory reports: Urine (July 29) blood 
red, alkaline reaction, specific gra 


vity 1.021 
cloud of albumin, no sugar, many le 


icocytes, 


many erythrocytes. Blood count (July 
erythrocytes 4,260,000, leucocytes 37,2 

hemoglobin 83 per cent; differential: neutro 
philes 72 per cent, lymphocytes 16 per cent, 
large mononuclears 12 per cent. The blood 
sugar was 113 mg. per cent. The blood urea 
nitrogen was 15 mg. per cent. The spinal fluid 
(July 28) showed no abnormal findings. The 


eyegrounds examination showed vascular scler 
osis, silver wire arteries and a few areas of whit 
exudate along certain of the vessels. No roent 
genogram of the thorax was made 

Necropsy, performed July 31, was reported 
as follows: ‘““The brain shows marked vascular 
sclerosis and thrombotic softening of multiple 
areas in the putamen, the right internal capsule, 
and in the left side of the pons. The heart 
weighs 400 grams, and is slightly enlarged but 
otherwise normal. There are a few scars, mostly 
atheromatous, in the root of the aorta. There 
is a dissecting aneurysm extending from the 
descending portion of the arch of the aorta to 
the bifurcation of the iliacs. About the level of 
the celiac axis there is a rupture of the intima 
and media, and from this point of origin there 
is extensive hemorrhage between the aorti 
layers.” The report contains no further d 
scription of the lesion. “Diagnosis: cerebral 
thrombosis with multiple areas of softening; 
vascular lues; dissecting aneurysm of the aorta, 
sclerotic myocarditis, terminal bronchopneu 
monia, benign renal sclerosis, endocer\ icitis.” 

Case xiv. E. W., a colored male, aged fifty 
one, was admitted to the Philadelphia General 
Hospital, January 7, 1929, on the service of 
Dr. Strecker. He had been indefinitely ill for 
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three years but had been able to work until 
two weeks prior to admission when he had 
suffered a “‘stroke.”’ He did not lose conscl1ous 
ness, but became stuporous, and unable to 
talk or move his limbs. Subsequently he had 
regained power in most of his members 

On admission he was mentally confused and 
drowsy and kept making slow aimless move 
ments. There were no evidences of pain. The 
temperature was 96.6°F.; the pulse rate, 80; 
re 
neurological signs of a past left-sided hem 


the respirations, 24 per minute. There we 


plegia. The pupils were irregular, and their 
reaction to light was sluggish. There was a 
marked arcus senilis. The tongue 


1oved 
normally, and showed tremor. No gag reflex 
was obtained, and deglutition was accomplished 
with difficulty. There were moderate US 


pulsations in the neck. No abnormal physical 
signs were present over the lungs. Blo 
sure was 185 systolic and 125 diastoli 
right arm, and 170 systolic and 130 diastolic 
in the left. The heart showed a forceful, diffuse 
apex beat in the 4th and sth left interspaces, in 


} 


the nipple line. The sounds were readily 
audible, and regular: no murmurs were heard 
The peripheral arteries showed marked scler 


osis. No other physical findings of note were 
recorded. A diagnosis of hypertension and par 
tial left hemiplegia was made. 

During the patient’s stay in the Hospita 


became more stuporous, and his speech became 
slurred. There was no elevation of temperature, 
pulse or respiration at any time. On February 
25, the final note was made, ““The patient died 
suddenly and unexpectedly. He appeared un 
changed 2/24/29 p.m. and was mumbling to 
interne, but died a few hours later. Never 
cleared mentally—death probably car 

The laboratory tests were reported ast OWS: 
Urine, amber color, alkaline reaction, 2 
specific gravity, faint trace of albun no 
sugar, many hyaline casts, many leu vtes 


There 1s no record of a blood count [he 
Wassermann test of the blood was n¢ 


Lid ve on 
three occasions. The blood sugar was 1g 
per cent. The blood urea nitrogen was 28 mg 
per cent. The spinal fluid showed no , no 
globulin, and a negative Wassermann reaction 


and colloidal gold curve. A roentgenogram of 


the thorax was not made 


Necropsy, performed by Dr. Lucke on 
February 25, was reported as follows: “The 
pericardium is distended with 8o c.c. of partly 


clotted blood The heart 


Is eniarged, weighing 
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s40 grams. The epicardium is normal. The 
coronary arteries are somewhat stiff and tortu- 
ous, and show atheromatous changes. The 
posterior wall of the ascending aorta is dis- 
colored and bulges slightly; there is a small 
ragged tear through which blood has escaped 
into the pericardiac sac, the tear being located 
about 3 cm. above the aortic ring. There is a 
dissecting aneurysm which encircles the aorta 
to about the junction of the thoracic and ab- 
dominal portions. The mass of blood within the 
aortic walls is partly fluid and partly clotted, 
and varies in thickness from a few millimeters 
to 1 cm. About 3 cm. below the orifice of the left 
subclavian artery there is a small ragged tear 
in the inner wall of the aneurysm, probably 
due to an atheromatous ulcer. A similar tear 
is situated 2 cm. below the upper one. Through 
these ruptures the blood has forced its way 
between the aortic layers. Subsequently the 
dissecting aneurysm has ruptured into the peri- 
cardium and caused death by compression of 
the heart. The intima of the aorta showed a 
relatively small number of hyaline and athero- 
matous plaques, and in the ascending portion 
it has a practically smooth and normal surface. 
The lungs show congestion. The kidneys are 
normal. The brain shows marked arterio- 
sclerosis of all its vessels, large and small, with 
multiple areas of thrombotic softening.” 

Examination of the preserved specimen 
showed that the dissecting aneurysm sur- 
rounded one-half to two-thirds of the aortic 
circumference. There was no réentrance of the 
blood into the aortic lumen. There was a marked 
sacculation of the aneurysm in the region of the 
junction of the transverse and descending por- 
tions of the aortic arch 

Case xv. C. B., a white male, aged sixty- 
seven, was admitted to the Philadelphia 
General Hospital, July 7, 1921, on the service 
of Dr. Piersol. He had had a “‘stroke’’ in 1916 
which produced muscular paralysis (side not 
specified),and derangement in mind and speech. 
He partially recovered from this accident, only 
to be permanently invalided by another similar 
one in 1917. He had never walked since that 
time 

He was described on admission as a large, 
confused, white male with unintelligible speech. 
The temperature was 99°F., the pulse rate 80, 
and the respiratory rate 25. There was evidence 
of residual neurological change from an old 
right-sided hemiplegia. The pupils were slightly 
irregular and sluggish in reaction. The blood 
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pressure was 190 systolic and go diastolic. 
Examination of the lungs showed emphysema. 
The heart was described as normal in size and 
position. There were no other significant physi- 
cal findings recorded. 

His stay in the hospital was uneventful, 
from our point of view, until September 4, 
1921. On this day he was apparently in status 
quo, and sitting in a chair at noon, eating his 
dinner. At 1.50 p.m. he was found dead in his 
chair by a nurse. 

Laboratory studies: Urine analysis—clear, 
acid reaction, specific gravity 1.026, a trace of 
albumin, no sugar, a few granular casts, oc- 
casional leucocytes. There was no record of a 
blood count. The blood urea nitrogen was 29 
mg. per cent. The blood chlorides were 561 
mg. per cent. Blood creatinine was 0.6 mg. per 
cent. 

A necropsy, performed September 4, showed 
a rupture of the aortic intima just above the 
semilunar valve. A dissecting aneurysm ex- 
tended from this point up to the origin of the 
great vessels of the neck. There was clotted 
blood in the aneurysm, and around the pul- 
monary artery. There was no evidence of 
organization. The dissecting aneurysm had 
ruptured downward into the pericardial sac, 
which contained several ounces of freshly 
clotted blood. The lumen of the aortic arch was 
somewhat widened. The intima showed “a 
fair number of hyaline plaques and a few in- 
significant scars.” The innominate artery was 
absent, the right common carotid and right 
subclavian arteries arising independently from 
the aorta. Both of these vessels were consider- 
ably dilated at their origins, and their intimal 
linings showed numerous depressed scars and 
puckers. The heart was hypertrophied, weigh- 
ing 500 grams. There was no demonstrable 
endocardial lesion. The coronary vessels were 
stiff and atheromatous. There was generalized 
arteriosclerosis, which was particularly ap- 
parent in the renal and cerebral vessels. 

In this case it is quite probable that there 
was only a brief interval between the initial 
intimal rupture and death from rupture into 
the pericardium. 

Case xvi. M. D., a colored female, aged 
forty-four, was admitted to the Philadelphia 
General Hospital May 8, 1930, on the service of 
Dr. Lull. The patient was in a semicomatose 
state, and no history could be obtained except 
that she had felt weak and sick for about a 
week. She did not know how many children 


she had had. Her last menstrual period had 
been on September 3, 1929. 

The patient was described as a well-nourished 
negress who was stuporous and answered ques- 
tions vaguely. Her eyes rolled upwards. There 
were no muscular twitchings. The neck, chest, 
and heart were described as showing no ab- 
normal physical signs. The blood pressure was 
240 systolic and 130 diastolic. The abdominal 
examination showed a pregnant uterus whose 
fundus extended above the umbilicus. Fetal 
heart sounds were heard in the left lower 
quadrant. The head was not engaged. The 
cervix was not dilated. The extremities were 
negative. 

A diagnosis of pregnancy, eighth month, and 
toxemia of pregnancy was made 
was actively treated by venesection, spinal 
puncture, colonic irrigation, hypodermoclysis 
and intravenous saline and glucose. She im 
proved slightly under this regimen. On May 12, 
1930, she went into labor and delivered herself 
spontaneously at 7.50 A.M. of a female child, in 
whom considerable stimulation was necessary 
to establish respiration. After delivery the 
mother’s condition was described as poor. That 
afternoon she complained of “‘pain in the back 
and abdomen,” and was restless. She gradually 
subsided into coma and died on May 15, 193 
at 2.15 P.M. 

During her sojourn in the hospital the 
patient’s temperature was normal except for a 
slight post-partum rise to 100°F. The pulse 
rate varied from 20 to 25 per minute. Urinalysis 
on admission showed amber color, acid reac 
tion, specific gravity 1.008, a heavy cloud of 
albumin, no sugar, and many hyaline and 


Che patient 


granular casts. Another examination on May 
13 showed no albumin and no casts. Blood urea 
nitrogen on admission was 45 mg. per cent. 
Blood sugar was 82 mg. per cent. No other 
special studies were reported. 

Necropsy was performed on May 15 by Dr. 
Zwecker. ‘““The pleural and peritoneal surfaces 


show no significant findings. On opening the 
pericardium a large mass of clotted blood is 
found over the heart. It appears to be a recent 
extravasation. The heart weighs 510 grams; 
the left ventricle is greatly hypertrophied. The 
valves are normal. The aorta is the seat of a 
dissecting aneurysm. The initial intimal rupture 
is In the anterior wall of the ascending aorta, | 
cm. above the semilunar valves. It is a sharp 
transverse cut involving half the aortic cir 
cumference. The dissection, starting from this 
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point completely encircles the ascending aorta, 
and then tapers off gradually. It extends from 
the aortic valve to the bifurcation of the iliacs 
and into the femoral arteries. It extends out 
along all the large branches of the aortic arch. 
A small amount of blood has escaped into the 
soft tissues of the neck, just above the clavicle, 
and a slight extravasation extends downwards 
into the anterior mediastinum. Clots of blood 
are found in the cavity of the aneurysm. An 


organized thrombus is present in that part of 


the sac which surrounds the root of the aorta. 
The external wall of the aneurysm shows local 
ized dilatations here and there along its entire 
extent. The final rupture into the pericardium 
took place through a small jagged opening in 
the outer wall of the aneurysm on the right 
side of the ascending aorta about 1 cm. higher 
than the initial intimal tear. At this point there 
is a localized weakening and dilatation. The 
aorta, particularly in its lower half, shows many 
elevated 


fibrosis and fatty 
changes. There is no calcification. The lungs, 


areas of intimal 


spleen, liver, gastrointestinal tract and pancreas 
show no abnormalities. The kidneys show fairly 
marked arteriolar nephrosclerosis. The uterus 
shows the expected post-partum changes.”’ 

One cannot be sure just when this dissecting 
aneurysm developed. The most likely time was 
before admission. It probably did not occur 
during delivery, since there was an organized 
thrombus in the lumen of the aneurysm at one 
point. 

Casi Case of non-fatal perforation of 
syphilitic saccular aneurysm with medtastin 
hemorrhagi 


XVII. 


CXlravasalion shown oby roent 


sie 


gram.) 


M. D.,a colored male, aged twenty-nine, was 
admitted to the Philadelphia General Hospital 
on the service of Dr. Loewenberg, October 12, 
1929. He had suffered from pain in the left side 
of the back for ten months; there was an ad 
ditional history of post-prandial epigastric dis 
comfort. The chief findings on physical exami 
nation were: blood pressure 130 systolic and 
7§ diastolic; a blowing systolic murmur at the 
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aortic area; a decreased motility of the left 
chest; absent fremitus, vocal resonance and 
breath sounds, and a dull percussion note, over 
the lower part of the left chest; a pulsating 
mass in the epigastrium, over which a murmur 
was heard; and tenderness in the epigastrium 
and over the left lower chest. 

Roentgenographic examination (Fig. 8) 
showed an erosion of the bodies of the roth, 
11th and 12th thoracic vertebrae, and of the 
11th rib on the left side; a somewhat diffuse 
shadow in the left chest; a denser shadow ex- 
tending upward and to the left from the region 
of the aortic knob; a displacement of the heart 
and trachea to the right, and a shadow to the 
right of the right cardiac border. 

On October 14, 1929, the patient grew sud- 
denly weak and died. 

Necropsy performed by Dr. Stewart on 
October 14, 1929, revealed a ruptured saccular 
aneurysm of the aorta, just below the dia- 
phragm. 

One or more non-fatal perforations had ap- 
parently occurred before the final one, because 
there was a considerable amount of firmly 
clotted, and possibly organized blood in the 
mediastinum, and in the tissues behind the 
left pleura. These hemorrhagic extravasations 
were probably the cause of the shadows in the 
mediastinum and left lung field, which appear 
in the roentgenogram. The final, fatal rupture 
had taken place into both the mediastinal 
tissues and the left pleural cavity. Erosion of 
the lower four thoracic and 1st lumbar ver- 
tebrae was found. Definite evidence of syphi- 
litic aortitis was present. 
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THE DIFFERENTIAL DIAGNOSIS OF ORGANIC HEART 


DISEASE BY THE ROENTGEN RAY* 


By GEORGE LEVENE, M.D., and WILLIAM D. REID, M.D. 


BOSTON, MASSACHUSETTS 


HE value of the roentgen ray in the 

diagnosis of diseases of the heart ap- 
pears to be a variable factor. The aid de- 
riving from its application to the routine 
study of the heart is not generally con- 
ceded; its ability to assist in a differentia- 
tion of the factors operable in disturbances 
of the heart is not generally sought. 

While the work of Vaquez" and Vaquez 
and Bordet,!° Kohler,* Holmes,‘ Assmann! 
and others, has tended to establish the 
roentgen ray as an important adjunct in 
the study of the heart, many are as yet 
content with a mere indication for its use 
in the detection of cardiac enlargement. 

Our study was begun with the purpose of 
evaluating the roentgen ray in the diag- 
nosis of suspected disturbances of the 
heart. While this agent must be regarded 


Fic. 1. Semi-diagrammatic illustration of the heart, 
showing the topography of the chambers and 
great vessels (see Fig. 2). 


only as a complement to the valuable clin 
ical and laboratory methods generally em 
ployed, it was thought best to make the 
conditions of our investigation as exacting 
as possible. It was therefore decided that 
we would attempt to derive our conclusions 
from the roentgenoscopic examination and 
film, alone, unassisted by any information 
ordinarily necessary for cardiac diagnosis. 
In other words, it was desired to ascertain 
just how far the roentgen findings alone 
would go in establishing a diagnosis. 

While erroneous deductions 
casionally derived, the value of the method, 
in our hands, was encouragingly demon 
strated. With increasing experience we 
learned to obtain from roentgenoscopic 
examination important information re 
garding the functional states of the heart; 
the film was more useful in portraying 
gross, structural changes of the various 
chambers. 


were oc 


HEART MEASUREMENTS 


Measurements of the heart suggested by 
Vaquez and Vaquez and Bordet, many of 
which do not appear to be commonly in 
use, were of great assistance in the differ 
entiation of heart lesions, and, in some in 
stances, enabled us to detect lesions in 
hearts which were not enlarged, and which 
might otherwise very readily be regarded 
as normal. 

While the roentgenogram actually shows 
only the outline of the heart, the latter 
presents certain fixed landmarks which en 
able us to determine the development of its 
several cavities (Fig. 1). The measurements 
which were derived by Vaquez and Bordet 
(Table 1) on the basis of the extensive 
anatomical researches of Rummo,’ are as 
follows: 


* From the Departments of Roentgenology and Cardiology of the Evans Memorial for Clinical Research and Preventive M 
Boston. 
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TABLE [| 


‘ Trans Ob 
Lesion Length 
vel lique 
Normal Maximum | 1S 
Minimum 9 
Mitral stenosis Maximum I 1% 
Minimum 12 ) 


Mitral insufficiency Maxi 


mum 2 
Minimun 
Double mitra Maximum 
Minimum 6.2 
Aortic stenosis Maximum f 2 
mum i 


\ortic insufh¢ ency mum 


l 2 
Double aortic Maximut 2 
Min 
Hypertensi n Maximum 
Minimum 
Hyperthyroid Maximun 
m 
Hypothyroid Maximum | 2 2 
NI 2 
t Os Ma n 4 
Minin 


A line drawn through the center of the 
spinous processes serves as a mid-line (Fig. 
aes Perpendiculars erected to the mia line 
from the point of greatest width of the 
heart shadow on the right, and on the left, 
give the right and left median diameters. 
The left is usually twice as long as the 
right. According to Dietlen,? the ratio is, 
in man, standing, 1:1.9; reclining, 1:2.1: 


in woman, reclining, 1:2.4. Their combined 
length is usually not over 50-6 
the pulmonary field at its greatest width, 
establishing the so-called “‘cardio-thoracic 


ratio.” The median diameters correspond 


per cent of 


MODIFIED AFTER VAQUEZ AND BORDET) 


Index of 


Left Right . 
Bisec Left Right | Auriculo- 
en- 
tor Auricle | Auricle | Ventricu- 
tricle tricle . 
lar Ratio 
2 14.7 704 
I 14.5 I .OCO 
2 I C.4 750 
2 | .600 
5 13 4 6 >. 400 
2 13.9 5.2 >. 800 
6.2 14 8 0.534 
2 1g 500 
) 14 4 300 
15 6.5 .650 
13 5.8 2.400 
8.5 14 6.7 0.704 
6.5 8.5 | 4 4 $34 
1.2 10.2 4.2 4.2 $34 
S00 


approximately to the width of the heart as 
determined by clinical percussion. 

The apex of the heart is usually situated 
at the point where the cardiac outline 
crosses the left diaphragm, though in oc- 
casional enlargements its position may 
vary, and its exact localization be obtained 
only by roentgenoscopic examination. 

A line drawn from the apex to the junc- 
tion of the right auricle and vascular arc 
determines the length of the heart. The 
angle formed by this line and the mid-line 
shows the degree of rotation of the heart on 
its vertical axis. The importance of this 


> 
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Fic. 2. Diagram showing cardiac measurements. The 
points of measurement are derived from anatom 
ical landmarks (see Fig. 1). 


measurement may be understood when it 
is recalled that the greater the angle, the 
farther out will be the apex, and thus, the 
larger the area of cardiac dullness. As in 
obesity, ascites, etc., the heart is pushed 
up, the angle becomes greater; and, while 
the transverse diameter of the heart may 
exceed its normal value, measurement of 
the axis shows this to be due to displace- 
ment, rather than enlargement. In the 
sthenic individual this angle varies be- 
tween 50 and 70°; in the asthenic type it 
ranges between 45 and 50°. 

A line dropped perpendicularly to the 
length of the heart, from the junction of 
the left auricle and left ventricle, and from 
the cardio-hepatic angle, establishes, re- 
spectively, the left and right oblique diam- 
eters. These correspond more nearly to 
the width of the heart at its base. 

The roentgenographic silhouette of the 
heart being composed of auricles and 
ventricles, it is useful to know how much 
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of the total area is due to each. An index of 
auriculo-ventricular ratio is thus obtained 
by bisecting the length of the heart by a 
line joining the cardio-hepatic angle on 
the right, and the auriculo-ventricular 
junction on the left (Fig. 2). The value of 
the upper segment (OD) is divided by the 
value of the lower segment (OG’), and, in 
normal hearts, is found to vary between 


0.§ 34-0.704. In conditions producing a pre 
ponderant enlargement of the ventricles, 
the index falls to 0.400-0.200. In conditions 


producing a preponderant enlargement of 
the auricles, the index rises to .gOO, 
or even The index of auriculo 

ventricular ratio, as will be shown, is often 
of great value in establishing a differentia 

tion of various lesions, and in some in 

stances points to a lesion in the absence of 
other roentgenological evidence. 


A line joining the apex with the auriculo 
ventricular junction on the left, reveals 
the size of the left ventricle, and a per 
pendicular to this line erected at the point 


of greatest salience of the ventricular curve, 
establishes a bisector of its arc, with a 
value equivalent to the development of the 
left ventricular myocardium. In ventric 
ular hypertrophy the bisector is large. 

A perpendicular to the mid-line from the 
auriculo-ventricular junction shows the ex 
tent of the left auricle, and its length varies 
with the size of the chamber. 

A line joining the cardio-hepatic angle 
and the apex measures the size of the right 
ventricle. 

A line joining the point of junction of the 
right auricle and vascular arc with the 
cardio-hepatic angle shows the develop 
ment of the right auricle. 


It thus becomes possible, on the basis of 
these measurements, to establish to what 
extent each chamber of the heart enters 
into a particular picture of cardiac enlarge 
ment. It is apparent that a prominent right 
auricle may not be an enlarged auricle; 
rather, it may represent displacement to 
the right by an enlarged right ventricle. 
While the right median diameter is of com 
paratively little value in determining this 
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question, measurements of the respective 
cavities are of definite assistance. 

examination the 
various oblique and lateral positions 1s 


Roen tgenosce 


made of all cases, and films in these posi- 
tions obtained when indicated. The barium 
meal is frequently administered as an aid 
in the interpretation of enlargement or dis- 
placement which often produces pressure 
deformities of the es yphagus. 


VALVULAR LESIONS 

Distinctive cardiopathies usually produce 
characteristic alterations in the form of the 
heart. A consideration of the gross struc 
tural changes is therefore essential to an 
interpretation of the roentgenographic 
silhouette. 

It is appreciated that the exact reason 
for hypertrophy of the heart is not as yet 
conclusively established, and that the con 
ception of “‘back-pressure”’ is open to ques- 


tion. However, since the latter has ob 


lic. 3. Mitral stenosis. Transverse dian 


eter of heart 
3.1 cm., pulmonary feld 2¢ cm., ap] 


arently not 


enlarged. Note the small ventricles and compara 


tively large auricles, with index of auriculo-ventric- 


ular ratio of 0.846 which is typical of this lesion. 
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Fic. 4. Mitral insufficiency. The left median diame- 
ter shows greatest change due to enlargement of 
the left ventricle and lateral displacement of the 
apex by an enlarged right ventricle. The low index 
of auriculo-ventricular ratio shows preponderant 
ventricular enlargement. 


tained wide acceptance, it was utilized as 
a working hypothesis in these studies. It 
becomes of interest to observe to what ex- 
tent, if any, the use of the ‘“‘back-pressure”’ 
conception has led to erroneous conclusions 
in this series. The theory advanced by 
Mackenzie? that heart failure is de- 
pendent upon lack of forward propulsion 
does not lend itself so readily to the analy- 
sis of roentgen findings in the diagnosis of 
heart disease. 


MITRAL STENOSIS 


The pathology of mitral stenosis consists 
of a narrowing of the mitral orifice. This re- 
sults in an increase of pressure within the 
left auricle, which, being comparatively 
thin-walled, dilates. At the same time, this 
pressure is transmitted through the valve- 
less pulmonary veins to the lungs, which 
become congested (“brown induration’’). 
An increased pressure is thus encountered 
by the right side of the heart, and it is 
transmitted through the right ventricle to 
the right auricle. The right auricle, also 
thin-walled, dilates. In consequence of a 


| 
| 
{ 
| 
4 


Fic. 5. Mitral stenosis and insufficiency 
‘mitral heart.”’ Note how this combines the char 
acteristics of the two lesions (see Figs. 3 and 4). 


the ty pical 


diminished flow of blood to the left ventri- 
cle, the latter does not enlarge. Not infre- 
quently its size becomes reduced.’ The 
changes in contour therefore consist of en- 
larged auricles and practically normal- 
sized ventricles. Early mitral stenosis may 
therefore be easily overlooked on the 
roentgenogram because of the slight changes 
in contour of the heart. We have found a 
valuable aid in the diagnosis of this condi- 
tion to be the index of auriculo-ventricular 
ratio. In mitral stenosis it may range from 
0.750-1.000. The typical picture, however, 
includes enlargement of both auricles (Fig. 
3). This is shown on the film by an increase 
in the values of right median, right auricu- 
lar and left auricular diameters. Not in- 
frequently, the ventricles, or the entire 
heart, are not enlarged. The tendency to 
associate heart disease with enlargement of 
that organ, and to regard as enlarged only 
those hearts whose transverse diameter ex- 
ceeds one-half the measurement of the pul- 
monary field would therefore be responsible 
for the failure to recognize this lesion. 
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MITRAL INSUFFICIENCY 


Mitral regurgitation presents an incom 
petent mitral valve which allows a back 
flow of blood into the left auricle during 
ventricular systole. The auricle therefore 
increases in size. During contraction, the 
auricle passes more than its normal amount 
of blood into the left ventricle. This results 
in an increase in size of the left ventricle, 
together with a thickening of its walls, 
which rounds out its lateral border and 
apex. Increased pulmonary resistance en 
countered by the right ventricle causes the 
latter to undergo appreciable increase in 
size. Thus, the changes which affect the 
contour of the heart are: increased size of 
left auricle, increased size of left ventricle, 
with rounding of its lateral arc and apex, 


and increased size of right ventricle. Thess 
findings are demonstrated by an increasing 
value for the left auricular and ventricular 
cavities, increase In transverse diamet 


Fic. 6. Mitral stenosis with beginning insuffi 
(child aged twelve). Transverse diamet 
10.§ cm., pulmonary field 23.0 cm., showir 


certainty of the “‘cardio-thoracic ratio”’ 
nostic criterion. Note the prominent a 
high index of auriculo-ventricular ratio t 
mitral stenosis and the rounding and el 
the apex due to insufficiency. 
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the heart, increase in the size of the right 
ventricle, and an index of auriculo-ventric- 
ular ratio of less than 0.500, which shows 
preponderant ventricular enlargement 
The enlargement is evidenced 
more in the transverse diameter than in the 
length of the heart. 


(Fig. 4). 


DOUBLE MITRAL LESIONS 


Mitral stenosis and insufficiency in the 
same heart, combining the pathological 
characteristics of the two lesions, present 
a roentgenographic silhouette which re- 
veals the typical conformation due to each 
factor. The typical ‘‘mitral heart’’ there- 
fore shows an increase in size of both auri- 
cles and ventricles (lig. 5). These changes 
are shown by an increase in right and left 
median diameters, and, more particularly, 
by the increased measurement of the re- 
spective While the index of 
auriculo-ventricular ratio may be within 
normal limits, it may tend toward high or 
low values depending upon whether steno- 
sis or insufficiency predominates. An inter 


cavities. 


esting possibility of observing the progress 


Kic. 7. Aortic stenosis. Hypertrophy and dilatation 


of the left ventricle, with slow vigorous contrac- 
tions of the heart and diminished aortic pulsations. 
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Fic. 8. Aortic insufficiency. Note the increase in the 
length of the heart due to left ventricular enlarge- 
ment. The heart shadow is centrally placed and 
the apex is lowered. The aortic width is increased. 
Pulsations of the heart and aorta are of increased 
amplitude. 


of mitral heart disease is thus afforded by 
the index of auriculo-ventricular ratio 
(Fig. 6). Mitral insufficiency supervening 
upon a previous mitral stenosis reduces 
the value of the originally high index; 
whereas the latter becomes increased when 
mitral stenosis follows upon mitral in- 
sufficiency. These changes seem to occur 
earlier than recognizable alterations of 
cardiac contour and size. 


AORTIC STENOSIS 


The changes found in aortic stenosis con- 
sist primarily of a narrowing of the aortic 
orifice. This increases the work of the left 
ventricle which consequently hypertro- 
phies. The roentgenogram reveals an en- 
largement of the left ventricle (Fig. 7). 
The aorta shows practically no change. 
There is an increase in the left median di- 
ameter, the left ventricular measurement 
and bisector. A normal value for the right 
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Fic. 9. Tricuspid insufficiency 
increase in measurement of the right ventricle. 
Secondary signs are pulmonary and hepatic con- 
gestion. 


showing the marked 


auricular and ventricular cavities will show 
that these cavities are not enlarged. The 
length of the heart is increased, and the in- 
dex of auriculo-ventricular ratio shows this 
to be due to ventricular enlargement. 
Roentgenoscopically cardiac pulsations are 
slow and vigorous, while the amplitude of 
aortic pulsations is generally diminished. 
AORTIC INSUFFICIENCY 

Aortic insufficiency allows a reflux of 
blood from the aorta to the left ventricle. 
This increases the volume of blood in the 
left ventricle, which dilates and hyper- 
trophies. The characteristic alteration is 
therefore left ventricular enlargement. The 
aortic width is also increased (Fig. 8). 
Pulsations of the left border of the heart 
and of the aorta, as seen roentgenoscopi- 
cally, are of increased amplitude. When 
dilatation of the left ventricle has pro- 
gressed to the point where the mitral orifice 
is stretched, a relative mitral insufficiency 
ensues. This produces an enlargement of 
the right heart previously described. Thus 


a progressive case of aortic insufficiency 
causes an increase of the entire 
shadow, often of great proportions. 


heart 


TRICUSPID INSUFFICIENC) 

Insufficiency of the tricuspid valve is 
very uncommon as a single lesion of the 
heart. It is usually found in association 
with disease of the left side of the heart or 
with congenital defects. While the tricuspid 
valve or its papillary muscles may be in 
volved in an endocarditic process, insuffi 
ciency of the valve is more often a “‘relative 
insufficiency.”’ It becomes apparent that 
when the right ventricle is dilated the 
orifice is stretched so that the Haps no 
longer suffice to cover it completely. Thus 
a large value for the right ventricular 
cavity at once establishes the possibility of 
a relative insufficiency of the 
valve. 

Roentgenographically it is recognized by 
a considerable increase in the size of the 


tricuspid 


Fic. 10. Pulmonary stenosis. Character 


creased prominence of the shadow of the puln 
nary artery and enlargement of the right sid 
the heart. Note that the left ventricle is not et 
larged, but that the apex is elevated by a hyy 


trophied right ventricle. 
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heart, and more particularly, in the size 
of the right auricle and ventricle (Fig. 9). 
The measurement of the right auricular 
and ventricular cavities 1s increased, the 
median diameters are increased and the 
apex is displaced far to the left. The lung 
fields are more or less congested and the 
right diaphragm is high, due to hepatic 
congestion. 


PULMONARY STENOSIS 


While the picture of congenital pulmo- 
nary stenosis is rather characteristic it is 
dificult to explain its appearance on the 
basis of mechanical influences, unless, as 
not infrequently happens, it is associated 
with persistent ductus arteriosus. There is 
an exaggerated prominence of the shadow 
of the pulmonary artery together with an 
increase in the size of the right chambers. 
The left ventricle is not enlarged. Its apex 
is elevated from the diaphragm by the 
hypertrophied right ventricle (Fig. 10). 
Roentgenoscopically marked systolic pul- 
sations are observed of the pulmonary 
shadow and the roots of the lungs. During 
deep inspiration the right contour of the 


Fic. 11. 


\ortitis. Increased width of aortic shadow 
to right and to the left. The “‘knob”’ is flattened 
and broadened. Roentgenoscopically pulsations 
are of increased amplitude. 
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Fic. 12. The wide supracardiac shadow simulates the 
appearance of aortitis (Fig. 11). The heart shadow 
is that of a mitral incompetence (Fig. 3). 


heart, close to the diaphragm, likewise 

exhibits systolic contractions which are 

evidence of an enlarged right ventricle. 
AORTITIS 

The appearance of luetic aortitis has 
previously been described by many writers. 
We have frequently observed the findings 
recorded by Holmes,‘ and these have served 
well to identify the lesion when present. 
The width of the aortic shadow is increased 
noticeably to the right. The beginning of 
the descending portion (““knob’’) is flat- 
tened and broadened (Fig. 11). A peri- 
vascular infiltration in the lung immediately 
adjacent to the aortic shadow is frequently 
observed. These findings are associated 
with aortic pulsations of increased am- 
plitude. 

It is well to remember that an increase in 
the diameter of the supracardiac shadow is 
not necessarily due to the aorta. Figure 12 
is of a case of functional mitral insufficiency. 
This lesion produces no alteration of the 
aortic contour. Moreover, the changes in 
the contour of the heart affected by aortic 
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Fic. 13. Same case as Figure 12. Barium meal show 
ing the wide supracardiac shadow to be due to re- 
tained food in a greatly dilated esophagus caused 
by cardiospasm. 


Fic. 14. Hypertension. The junction of the right 
auricle and vascular arc is sharply accentuated 
and the curve of the ascending aorta is increased. 
The left ventricle is frequently enlarged. 
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Fic. 15. “Renal heart.” In addition t 


istics of hypertension (Hig. 14) a1 


able hypertrophy and dilatation 
with evidence of valvular insuffici 


Fic. 16. Thyrotoxicosis. \ straight 
ventricular contour which becom: 
deep inspiration (arrow). This apy 
ciated with typical roentgenoscop 
fore thle cardiac pulsation 
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Fic. 17. Myxedema. Symmetrical enlargement of the 


heart shadow, simulating pericardial effusion (see 
Fig. 19). The amplitude of cardiac contractions is 


app) gximalely normal. 


lesions do not correspond with the appear- 
ance presented in this illustration. Further 
study with the meal (lig. 13) 
showed the wide supracardiac shadow to 
be due to retained food in a greatly dilated 


barium 


esophagus caused by cardiospasm. 


HYPERTENSION 
Cardiovascular hypertension frequently 
produces changes in the form of the heart 
which are readily recognized on the roent- 
genogram The ascending aorta 
appears sharply defined, its right border 
presenting an accentuation of its usual 
curve, and the junction between the right 
auricle and vascular arc is well marked. 
The left 


Hig. 14). 


ventricle increases in size. The 


axis is increased, while the index of 
auriculo-ventricular ratio is low .400 
».650). The ventricular wall is thickened, 


as is shown by an increase in the value of 


its bisector (1.3 cm.—2.5 cm.). These 
changes are observed in so-called “‘cardio- 
renal” cases, in which, however, they may 
be more marked (Fig. 15). Evidence of 
functional insufficiency of the mitral valve 


due to progressive increase in the size of 
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the left ventricle is not infrequently as- 
sociated. The apex is rounded and ele- 
vated, partly because of the increased pro- 
portions of the left ventricle and partly 
due to displacement by an enlarged right 
ventricle. These findings are associated 
with an increased width and increased 
pulsations of the aorta. 


GRAVES’ DISEASE 


The manner in which thyrotoxicosis 
effects changes in the heart is not clearly 
understood. However, the clinical picture 
of cardiac embarrassment associated with 
hyperthyroidism is not uncommon. Va- 
quez and Bordet have described the roent- 
genological appearance of the heart in 
Graves’ disease. We have frequently had 
occasion to confirm their observations. 

The characteristic change is found in the 
left border of the heart (Fig. 16). This con- 
sists of a straightening of the cardiac out- 
line, which during deep inspiration be- 
comes concave. The change is best ob- 
served at the upper limit of the left ven- 


Fic. 18, 
later, after the administration of thyroid extract. 
Such rapid involution is typical and confirms the 
original diagnosis. 


Same case as Figure 17, taken nine days 
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Fic. 19. Pericardial effusion—for comparison with 


Figure 17. Roentgenoscopically cardiac pulsation 
are markedly diminished. 


tricle, near the auriculo-ventricular junc- 
tion. Roentgenoscopically the heart ex- 
hibits contractions of marked amplitude, 
the rhythm is regular and the rate usually 
accelerated. 

Association with functional disturbances, 
such as auricular fibrillation or mitral in- 
sufficiency, will, of course, alter the char- 
acteristic appearance. 


MYXEDEMA 

Interesting changes in the appearance 
of the heart are frequently observed in 
thyroid deficiency.*:*" Roentgenoscopi- 
cally the amplitude of contraction is but 
little diminished, the rhythm is regular and 
the rate approximately normal. The out- 
standing feature is enlargement of the 
heart. This is produced by an increase in 
the value of all its measurements, so that 
the heart is enlarged symmetrically (Fig. 
17). Rapid involution occurs after the ad- 
ministration of an extract of thyroid (lig. 
18). The reduction in size is much more 
rapid than that observed in other forms of 
cardiac enlargement. 

The general picture is somewhat sugges- 


tive of a pericardial effusion. The latter, 
however (Fig. 19), masks the landmarks 
of the ‘heart more or less completely, 
shows a pronounced change in contour 
with a change in the position of the patient, 
and exhibits very faint or imperceptible 
contractions under the roentgenoscope. 


ARRHYTHMIAS 


Roentgenoscopic examination of the 
heart includes, in addition to the usual 
observations made in the anteroposterior 
and oblique positions, careful study of the 
rate, rhythm and amplitude of cardiac 
contractions. We prefer to count the rate 
by timing with a stop-watch the duration 
of 20 contractions of the auricle and com 


paring it with the rate of 20 contractions of 
the ventricle. This method is not only of 


value in checking the accufacy of the 


count but serves to detect irregularities of 


contraction or conduction which might 
otherwise be unnoticed. 

On the basis of these observations, we 
have attempted to define the roentgeno 
scopic appearance of cardiac contractions 
[his 1s 


The 


in the more common conditions. 
graphically illustrated in Figur 


ic. 20. Roentgenoscopic appearance of ¢ 
tractions (schematic). Solid curve = auricle; tte 
curve =ventricle. Rate is shown by tl 
rhythm by the spacing and amplitude by tl 
height of the curves on the base-line. “.7’’—Ne 
mal; ““B’’—Sinus arrhythmia (dot and dash curv 
=inspiration); “C” 
ular fibrillation; 
cardial impairment. 


Extrasystoles:; “D Lurid 
Heart block; ‘“‘/ My 
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solid lines represent auricular contractions, 
the dotted lines being ventricular contrac- 
tions. Rate is shown by the number of these 
contractions on the base line, rhythm by 
their equal or unequal spacing and ampli- 
tude by the height of the curves from the 
base line. 

Line “4” normal 
cardiac contractions: normal rate, rhythm 
and amplitude. 

Line appearance of 
sinus arrhythmia. The long (dot and dash) 
curve is the duration of one inspiration. 


shows a series of 


shows the 


It will be seen that during this interval 
there is an acceleration of cardiac contrac- 
tions. The latter, however, retain uniform 
rhythm and normal amplitude, 1.e., while 
the rate may change momentarily from 8 
per minute to 100 per minute, and then 
back again to 80, contractions are rhyth- 
mic and their force is unchanged. These 
hearts show no abnormality in 
(Fig. 21). 


Line ““C” 


contour 


presents the appearance of 
extrasystoles. During a series of normal con 
tractions is observed an extrasystole. This 
comes very closely upon the completion of 


Fic. 21. Sinus arrhythmia. There is no alter 
cardiac contour or size. 


ation of 


Differential Diagnosis of Organic Heart Disease 


Fic. 22. F xtrasystoles. There is no alteration of car- 
diac contour or size. 


a normal contraction and is followed by a 
pause. Thus the dominant rhythm 1s 
momentarily disturbed but reverts im- 
mediately to its normal phase. If the heart 
rate is accelerated (as by exercise) extra- 
systoles tend to disappear. Roentgeno- 
graphically these hearts present no altera- 
tion 1n contour | Fig. 23) 

Line ‘““D” is a schematic representation 
of the roentgenoscopic appearance of au- 
ricular fibrillation. The general amplitude 
of contractions, particularly of the auri- 
cles, is greatly diminished. This may ac- 
count for the claim by some observers* 
that no contractions are visible in this con- 
dition. The rhythm is irregular and the 
rate fluctuates. Contractions frequently 
appear as faint undulations. These ir- 
regularities are independent of respiratory 
influence. It is usual to obtain a rate of 
140 a minute or more. While such a rate 
does not correspond with that obtained by 
electrocardiography, it appears that not 
all the impulses which are of sufficient 
intensity to produce measurable electrical 
impulses are of sufficient magnitude to in- 


* Holmes and Ruggles. Roentgen Interpr 
Febiger, Philadelphia, 192¢ 


tation. Lea and 
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Fic. 23. Auricular fibrillation. The area of the 
auricles is increased. 


duce physical contraction of the auricles. 
Moreover, the impulses which induce au- 
ricular contraction are not all followed by 


Fic. 25. Myocardial impairment. Th« 
ventricular contraction, either because of ters are close to the diaphragm, tl 


the ventricle is straight or concave and the 
tor is small. Roentgenoscopically cardiac contra 
tions are greatly diminished. 


Kig. 26. Coronary thrombosis, showing the typical 

Fic. 24. Heart block. Hypertrophy and dilatation picture of myocardial impairment (see Fig. 25), the 
of the left ventricle appear as a compensating cause of which is derived by exclusion of toxemia 
mechanism. endocarditis and poisoning, as etiologic factors 
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the inadequacy of the stimulus or because 
of impaired auriculo-ventricular conduc- 
tion. Arrhythmia is always present unless 
complete heart block exists (such as may 
be induced with digitalis), in which case 
ventricular contractions may be regular but 
slow. The roentgenogram (Fig. 24) shows 
enlargement of the auricles. 

Line ““E”’ shows the appearance of typi- 
cal auriculo-ventricular block. \n the il- 
lustration 2c 
in a period (fifteen seconds) exactly one- 
half the duration of 2 


auricular systoles were timed 


ventricular systoles 
(thirty seconds): thus a ratio of two to one. 
This slow ventricular rate (40 per minute) 
is characteristic of complete heart block. 

If this type of arrhythmia persists, a 
compensating mechanism in the form of 
hypertrophy, particularly of the left ven- 
tricle, develops. This change is identified 
on the roentgenogram (Fig. 23) by an in- 
crease in the left median diameter, the 
size of the left ventricular cavity and its 
bisector. The index of auriculo-ventricular 
ratio is low. 

The diagnostic problem presented by 
cardiac enlargement without such altera- 
tions of contour as are usually associated 
with valvular lesions is therefore clarified 
on the basis of two findings: a rate of 
auricular contraction which may be normal 
or increased, with a rate of ventricular con- 
traction which is diminished, and left 
ventricular enlargement—both 
with heart block. 

Line ‘ 


identified 


‘F’”’ shows the type of contraction 
seen in myocardial impairment. The am- 
plitude of contractions is markedly dimin- 
ished: the greater the myocardial damage, 
the weaker the contractions. The roent- 
genogram (Fig. 25) shows typical changes. 
Instead of the usual convex left border of 
the heart, the latter is straight or concave. 
The bisector is very much reduced. The 
left and right median diameters appear 
almost in the same straight line and lie 
close to the diaphragm. The heart appears 
to sag. 


\ marked diminution in the amplitude 


of contractions is observed in coronary 
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thrombosis. The general picture seems 
fairly typical. However, the not infrequent 
association of myocardial damage with en- 
docarditis or toxemia makes it difficult to 
decide, in those cases which present ap- 
preciable alteration of cardiac contour, 
whether coronary thrombosis is present or 
not. 

The presence of coronary thrombosis 
unassociated with valvular lesions or toxic 
manifestations is characterized by the ap- 
pearance of feeble contractions and a car- 
diac outline which cannot be identified 
with the deformations of valvular lesions. 
The roentgenogram (Fig. 26) usually shows 
the presence of myocardial impairment, al- 
though occasionally the heart outline may 
show no recognizable departure from nor- 
mal. 

When coronary thrombosis constitutes 
only one element in a case of heart disease, 
its identity cannot be specifically estab- 
lished; rather, the more categorical entity 
of “myocardial damage” appears to be the 
limit of the present diagnostic abilities of 
the roentgen ray in such cases. 


COMMENT 


All of the diagnoses in this work were 
made from roentgenoscopic examination 
and studies of the roentgenograms alone.* 
It is apparent that when combined with 
complete clinical data the roentgen ray is 
an invaluable aid in cardiac diagnosis. 

We desire to point out some of the diffi- 
culties encountered, such as may intro- 
duce potential sources of error in inter- 
pretation. 

Not infrequently the rebound from 
ventricular systole is of sufficient mag- 
nitude to cause movement, simulating con- 
traction of the auricles. If, by error, this 
movement is counted as an auricular con- 
traction, the auricular rate will be a mul- 
tiple of the ventricular rate (e.g., 2 to 1). 
The rate, however, will be too rapid for 
heart block and too slow for paroxysmal 
tachycardia or flutter. The rhythm will be 


* It was necessary to use clinical data to establish a diagnosis 


f the case represented by Figures 17 and 18 
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too regular for auricular fibrillation, and 
likewise too regular for extrasystoles or for 
ventricular dropped beats. The error there- 
fore can be readily recognized. 

When the amplitude of contraction is so 
slight as to make a count difficult, it is 
frequently possible to obtain better roent- 
genoscopic visualization by studying con- 
tractions in the oblique view most suitable 
for presentation of the desired portion of 
the heart. 

Exact localization of the points on the 
cardiac outline needed for measurement is 
essential. It is apparent, for example, that if 
the apex is placed too high, the length of 
the heart will be reduced, and this will be 
shown as a decrease in the size of the 
ventricles, so that a high index of auriculo- 
ventricular ratio, indicating auricular en- 
largement, is erroneously obtained. Roent- 
genoscopic examination is therefore es- 
sential not only in studying the activity of 
the heart, but in the localization of the 
landmarks needed for measurement. A 
tracing made at the time of this examina- 
tion serves to locate these points on the film. 

A guide to tHe differentiation of the 
causative factors in a given case of cardiac 
enlargement is frequently found in the 
simple formula that the lesion is usually 
distal to the enlargement. Thus enlarge- 
ment of the right side of the heart is most 
frequently due to mitral lesions, defects 
of the interventricular septum and _ pul- 
monary stenosis. The left auricle becomes 
enlarged with lesions of the mitral valve. 
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Enlargement of the left ventricle is due to 
aortic disease, nephritis, chronic hyper 
tension, lead poisoning, and, what appear 
to be exceptions to the “‘rule,”’ heart block 
and mitral insufficiency. 


CONCLUSIONS 


The value of the roentgen ray in the 
diagnosis of heart disease does not end with 
the detection of cardiac enlargement. 
With increasing experience it is possible to 
derive from careful roentgenographic and 
roentgenoscopic studies specific informa 
tion regarding the presence and identifica 
tion of valvular disease, the integrity of the 
myocardium and the functional state of the 
heart as a whole. 

Distinctive cardiopathies usually pro 
duce characteristic alterations-in the form 
of the heart. 
shown by 


These changes may be 
measurement of the heart 
shadow and of its component parts, re 


vealing not only a gross enlargement of the 


organ, but an altered interrelationship of 


its chambers, making it frequently pos 


sible to identify the anatomical lesions of 


the heart. 


Roentgenoscopic examination permits of 


an appraisal of the functional integrity 
of the heart and the identification of the 
various arrhythmias. 


It is apparent that the interpretation of 


these changes depends not only upon car‘ 
ful roentgenologic technique, but equally 
upon a working knowledge of the clinical 
and pathological aspects of heart disease. 


REFERENCES 


1. Assmann, H. Die klinische Roéntgendiagnostik 
der inneren Erkrankungen. F. C. W. Vogel, 
Leipzig, 1924. 

2. Dietien, H. Herz und Gefasse im RGntgenbild. 
J. A. Barth, Leipzig, 1923. 

3. Hertrocue, E. Thyroid deficiency. Med. Re 
Igi4, 86, 459 SOs. 

4. Hoimes, G. W. The use of the x-ray in the ex- 
amination of the heart and aorta. Boston 
M. & S. F., 1918, 179, 478. 

s. Kaurmann, E. Pathology for Students and 
Practitioners. Translated by S. P. Reimann. 
Blakiston’s Son & Co., Philadelphia, 1929. 

6. KOuLER, ALBAN. Roentgenology. Wm. Wood & 
Co., New York, 1929. 


MACKENZIE, Diseases of the Heart. Oxf 
Publications, Freude, 192°. 

8. Rerp, W. D., and Kenway, F. L. Electrocardi 
graphic signs associated with low basal metab 
olism. Endocrinology, 1929, 13, 19 

g. Rummo. Sulla cardio topometria. K 

1393, 


10. Vaquez, H., and Borpet, E. The Heart and ti 
Aorta. Translated by James A. Honeij and J 


Macy.Yale University Press, New Haven,192 

i1. Vaquez, Henri. Diseases of the Heart. Trans 
lated by G. F. Laidlaw. W. B. Saunders ¢ 
Philadelphia, 1924. 

12. ZonpeEK, H. Das Myxédemherz. Minchen. m 
W chnschr. 1182. 


1918, 65, 1180 


— 


| 

| 

| 

\ 

| 

| 


Vor. XXVIII, No. 4 


CONGENITAL ARTERIOVENOUS COMMUNICATION* 


By F. G, 


Instructor in Neurol 


LINDEMULDER, M.D. 
, University of Michigan Medical School 


ARBOR, MICHIGAN 


YONGENITAL arteriovenous communi- 

A cation is a rare anomaly and may be 
situated in various parts of the vascular 
system. Callander, in his comprehensive 
study of 447 cases of arteriovenous fistula, 
found only 3 to be of congenital origin. 
Lewis, ten years later, in 1930, reviewed the 
literature and found only 24, to which he 
added 5 cases which he considered to be 
congenital arteriovenous fistula. In 1932, 
Horton additional 
which he emphasized the presence of hyper- 


collected 24 cases in 
trophy of the extremities. In the discussion 
of this paper, Lewis stated that he believed 
hypertrophy of bone and soft tissues was 
common in the affected extremity. Dandy, 


in his work on arteriovenous aneurysm of 


the brain, demonstrated ventriculograms 
showing dislocation of the ventricular SYS 
tem away from the lesion. 

Brown, Yater, Pemberton and Saint, and 
others, believe the O. content of the blood 


ic. 1. Case 1. Anteroposterior view: (a) falx cerebri 
deviated to the left: hb) cortical att phy; 
dilated left ventricle. 
"From the Neurological Sers f the University Hos 


in the regional veins shows an increase and 
have used this as an aid in the diagnosis 
of arteriovenous communications. The 
bradycardiac reaction, first described by 
3ranham and later by Nicolandi, consists 
of slowing of the heart rate when a large 
artery in the involved extremity is oc- 
cluded. 

Two cases are here reported, the first is 
of special interest because of the deviation 
of the ventricular system toward the side 
of the lesion, and the second case because 
it is one in which there is a hypertrophied 
extremity. 


Case 1. R. C., male, aged thirteen, was ad- 
mitted to the Neurological Service of the Uni- 
versity Hospital in April, 1930, with a history 
of epilepsy. The attacks seemed to definitely 
affect the right more than the left side of the 
body. His seizures had been present since the 
age of five years. The past and family histories 
were irrelevant. He was cooperative, but a little 


(2) marked cortical 
(4) posterior horn of dilated left lat- 
eral ventricle. 


Lateral view: 


Fic. 2. Case 1. 
atrophy; 


, Ann Arbor, Michigan 
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impatient and somewhat distractible. The in- 
telligence quotient was 69. The neurological 
and general physical examination revealed 
nothing. The eye grounds showed a slight 
paling of the discs. The spinal fluid and blood 
Kahn reactions were negative. 

An encephalogram with the patient in the 
sitting position revealed a cerebrospinal fluid 


pressure of 450 millimeters of water; 120 c.c. of 


cerebrospinal fluid was withdrawn and 1365 c.c. 
of air injected. Encephalographic studies 
showed, in the anteroposterior view (Fig. 1), 
the left lateral ventricle to be dilated and 
slightly deviated from the midline. The falx 
cerebri was dislocated toward the left. There 
was more evidence of cortical atrophy on the 
left than on the right, as shown by the presence 
of more air in the subarachnoid spaces. In the 
lateral projection (Fig. 2) the marked dilata- 
tion of the left lateral ventricle was seen, while 
the right appeared to be about normal in size. 
There was a definite cortical atrophy, par 
ticularly on the left side. 

The patient was operated upon by Dr. Max 
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M. Peet, who turned a left osteoplastic flap 
exposing the parietal region. A cluster of blood 
vessels was exposed over the left cerebral c 
tex. Here the small arteries over the surface of 
the brain were considerably enlarged. The 
veins were likewise enlarged, and by milking 
the blood out of them, it was seen that they 
immediately filled with arterial blood 


Comment. In this case the encephalo 
graphic findings demonstrated dilatation 
of the left lateral ventricle and cortical 
atrophy, with deviation of the falx cerebri 
toward the side of the lesion. These find 
ings are the opposite of those described by 
Dandy in ventriculography. An explana 
tion for the changes may be due to the 
presence of cortical atrophy which resulted 
from a previous hemorrhage on the left sid 
of the brain. 

Case 1. K. K., female, aged thirty-four, w 
first examined at the Neurological Ser of 
the University Hospital on Octob 


Fic. 3. Case 11. Variation in the size of bones and supporting tissues. 


ax 

@, 
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Her condition was diagnosed as a_ psycho- 
I d 


neurosis. During the examination it was noted 


sensitive 
when this was mentioned. However, there were 


that she had a large arm and was 


no other complaints referable to the extremity . 
noted 


birth. She was 


The enlarged right upper extremity wa 


by the mother shortly afte 


able to trace her family history for three genera 
tions, and there was no evidence of a similar 


condition or of any nervous or mental disease. 


Our patient was the fifth child and it was said 


that the mother had a normal deliv: at her 
birth, and no instruments were used. The 
patient has one « hild aged eleven, who has no 


anomalies or deformities other than a scar on 
the head 
livery. 


The neu 


nation Was entire 


which was caused from for¢ at de 


rological 


and general phy 
negative except ror the 


right upper extremity. The anthropometric 


1] 
measurements ar follows: the upper ex 


tremities, from the acromion process to the tip 


ot the middie ninger, measures: right, 29 


inches; left, 28.5 inches. Girth of right 
hand, &.< inches: left, 7.25 inches. Girth of the 
right forearm, | inches; left, 9 inches. 
Girth of the right arm, 11 inches; left, 10 3 

inches. The surface veins on the anterior aspect 


of the right arm were prominent and large. The 
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crease in the heart rate of 4 per minute when 
the brachial artery was occluded. There was 
only one marked variation of the skin temper- 
ature and that was on the dorsum of the right 
hand which was 29.8°C., while the left was 
28.6°C. Roentgen studies of both hands on the 
same film showed the variation in size of the 
two hands (Fig. 3 


Comment. Congenital hemihypertrophy 
of an extremity is exceedingly rare. Gesell 
in a careful review of the literature in 1921 
and again in 1927 found 53 cases. This case 
is of special interest because it is probable 
that the asymmetry was caused by arterio- 
venous communications. 


SUMMARY 


Two cases are reported of congenital 
arteriovenous communication. The first 
demonstrates that in encephalography the 
enlarged lateral ventricle is on the side of 
the lesion and the deviation of the brain 
is toward the side of the arteriovenous 
communication. This finding is opposite to 
that previously described in ventriculog- 
raphy. The second is one in which there is 


oxygen content of the venous blood of the right } 7 . hi a 
arm was 15.8 volumes per cent; left, 12.9 2 hypertrophy of an extremity, this varia- 
volumes per cent. No thrills or | were tion being demonstrated in the roentgen 
veard. The bradycardiac reaction ade- studies of the two hands. 
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A STUDY OF THE HIP JOINT FROM THE 
STANDPOINT OF THE ROENTGENOLOGIST* 


By L. B. MORRISON, M.D. 


BOSTON, MASSACHUSETTS 


HE hip joint has been the object 

of study for physicians from earliest 
times, principally because of its economic 
value, when normal, in maintaining man at 
his best for competing in the struggle for 
existence. In the Fourth Century, B.C., the 
hip joint was quite extensively described 
by the Hippocratic School. Later, in the 
Second Century, A.D., Galen of Pergamum 
added a description of the compact bony 
elements. Filippo Ingrassias described the 
epiphyseal margins of the innominate bone 
about the middle of the Sixteenth Century, 
A.D. Even such fine anatomical points as 
the os acetabulum were known and de- 
scribed by Bernard Albinus in the Eight- 
eenth Century. Interest today is far from 
lacking, as is evidenced by plentiful ar- 
ticles found in the literature. These have 
by no means exhausted the field, and there 
yet remain many lengthy and complex 
problems. Only through the pooling of in- 
dividual knowledge, and by careful sorting 
and testing of these ideas can we hope to 
reach correct conclusions. Today, I wish to 
set before you some observations I have 
made on the subject. I hope they may be of 
use in clearing up a few of the complexities 
confronting us. The picture I shall lay be- 
fore you is of necessity seen through the 
eyes of a roentgenologist. 

Included in this study are the acetab- 
ulum and the anterior inferior spine of the 
ilium, the articular head of the femur, the 
neck, the major and minor trochanters, be- 
cause certain lesions arising in relation to 
these areas are significant. 

The coxal or hip joint is an enarthrodial 
(ball and socket) joint, formed by the re- 
ception of the head of the femur into the 
cup-shaped cavity of the acetabulum. 

The innominate bone is composed of the 
ilium, ischium and pubis, and part of each is 


required to form the acetabulum. The latter 
is a deep cup-shaped, hemispherical de 
pression, directed downward, laterally and 
forward. Its mesial one-fifth iS pubis, Su 
perior two-fifths, ilium and its lateral and 
inferior two-fifths, ischium. The acetab 
ulum is bounded by a prominent, uneven 
rim which attaches the glenoid labrum. In 
feriorly, in the rim is the acetabular fossa, 
and through this notch nutrient vessels and 
nerves gain the ligamentum teres leading to 
the head of the femur. The remaining 
acetabulum forms the lunate surface which 
is the bearing surface for the ball-shaped 
head of the femur. Anterior and superior to 
the acetabulum is the anterior inferior iliac 
spine which rises above the iliopectineal 
eminence to originate the straight head of 
the rectus femoris muscle. 

Anatomists tell us that there are three 
primary centers and two secondary centers 
concerned in the ossification of the acetab 
ular region. The three primary centers 
consist of one for each of the three main 
bones. One secondary center is concerned 
with the ossification of the anterior inferior 
iliac spine. The other secondary center, 
with which we are concerned, is found in 
the Y-shaped piece of cartilage at the junc 
tion of the three main bones in the bottom 
of the acetabulum. This may be divided 
into a center for the os acetabuli, which is 
the portion between the ilium and pubis, 
and one or more for the remaining Y 
shaped cartilage. This Y-shaped cartilage 
allows for the expansion of the acetabulum. 
At birth, the three primary centers are 
separate. 

About the thirteenth or fourteenth year, 
the three primary centers have extended 
their growth into the bottom of the acetab 
ulum and are there separated from each 
other by a Y-shaped portion of cartilage, 


* Read at the Thirty-second Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 22-25, 
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which now presents traces of ossification, 
often by two or more centers. ( ne of these, 
the “os acetabuli,” appears about the age 
of twelve, between the ilium and pubis, and 
fuses with them about the age of eighteen; 
it forms the pubic part of the acetabulum. 
The ilium and ischium then become joined, 
and lastly the pubis and ischium, through 
the intervention of this Y-shaped portion. 
At about the age of puberty, ossification 
occurs in each of the remaining portions, 
and they join with the rest of the bone be- 
tween the twentieth and twenty-fifth years. 

We wish to demonstrate the existence of 
an additional genetic center on the superior 
acetabular rim. This may be divided into 
an anterior, a superior, and a third pos 
terior segment. Its function is to widen the 
upper semicircular portion of the rim and 
thereby deepen the acetabular cavity for 
the reception and retention of the head of 
the femur. This center appears constantly 
in a great majority of plates of normal hips 
of children between the ages of ten and 


seventeen, and is found joined to the com- 
pleted rim by the age of eighteen 


at 
times, earlier. 

These accessory acetabular epiphyses 
were reported by me on December 13, 
1926, before the New England Orthopedic 
Society. Since then, | have endeavored to 
find some substantiation in works of anat 
omists for these bony elements. These epiph 
vses have escaped the anatomist prin 
cipally because subjects between the ages 
of ten to seventeen are not often available. 
If they have been found in dissections, they 
were undoubtedly considered anomalous. 
Gray, Cunningham, Piersol, Sobotta and 
other available anatomical texts fail to de 
scribe any such elements. 

The possibility of these epiphyses has 
not been entirely overlooked. In 1864, Ram 
baud and Renault published “Develop 
ment des Os’”’ with an accompanying atlas 
of plates. One of these plates, showing an 
acetabulum, hints at this secondary rim 
construction. The descriptive text speaks 


of “an invasion of bony elements into the 


cartilage of the acetabular margin which 
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set up secondary centers of bony material 
around the acetabular rim.”” They are de- 
scribed as “forming where the muscular 
and ligamentous insertions are most nu- 
merous.” According to these authors, these 
bony invasions “‘first appear about twelve 
years of age and fuse at the age of fifteen.” 

Lilienthal, in 1909, reported this acces- 
sory nucleus. He, however, was of the 
opinion that it was a bone nodulus. 

Fromme shows a roentgenogram of this 
accessory bone center, calling it the “x-ray 
os acetabuli,” to distinguish it from the 
anatomical os acetabuli. He agrees with 
Brand that “‘it arises as a result of fracture 
or a reconstruction of bone—due to bone 
softening or excessive stress.” “They are 
supposed in a majority of cases to be ob- 
served as a consequence of secondary rick- 
ets or coxa vara adolescentium.”’ 

Meyer, in “R6ntgendiagnostik in der 
Chirurgie und ihren Grenzgebieten,” pub- 
lished in 1927, writes: 


There is mentioned quite frequently in radio- 
logical literature an Os ACETABULI which lies 
above the acetabular margin and which can 
scarcely be identical with the os acetabull. 
There is an accessory nucleus on the acetabular 
margin accepted by different authorities (Nie- 
ber, Stieda, Lilienthal, Grashey), which proba- 
bly is identical with that os cotyloideum su- 
perior described by Perna on the upper acetab- 
ular wall. According to Perna, this nucleus is 
visible between the ages of nine to twelve years 
and disappears by the ages of seventeen to 
twenty-one. Concerning the frequency and 
form of the os cotyloideum superior, up to now 
nothing is known roentgenologically. Its pro- 
duction seems dependent upon the extension of 
the projecting surface. An os acetabulum can 
exist without secondary rickets or bone soften- 
ing. The decision whether there are centers of 
ossification, or bone reconstruction, 1s not pos- 
sible to be determined alone by x-ray pictures. 
Most apparent appears the existence of a nor- 
mal ossification center in the acetabular rim 
of youths between the ages of ten and seven- 
teen years. 


These references demonstrate that much 
doubt exists concerning the significance of 
these bony structures. Studies of series of 
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Fic. 1. Normal hips at birth. 


plates have led us to conclude that these 
accessory epiphyses are important in de- 
termining the final structure of the adult 
acetabulum. 

Therefore, we conclude that the acetab- 
ulum develops and expands through three 
agencies. First, by the bony centers found 
in the os acetabulum and the remaining Y- 
shaped portions. Secondly, by the epiph- 
yses of the ilium, ischium and _ pubis 
whose junction determines this cavity. 
Thirdly, by the existence of the three sepa- 
rate bony centers arising on the anterior, 
superior and posterior portions of the ace- 
tabular rim. This last agency of growth 
determines the final deepening of the normal 
acetabulum. Its failure to develop normally 
in any part, or its overgrowth, explains the 
shallow acetabulum, or the exaggeratedly 
deep acetabulum, respectively. 

The head of the femur, which is con- 
tained normally in the acetabulum, is 
slightly more than hemispherical and is 
covered with cartilage except for its central 
fovea. It is noteworthy that the bony 
structure of this head is as dense on the in- 
ferior portion of the ball as it is on the su- 
perior portion. This demonstrates that the 
pressure is divided equally over the bearing 
surfaces of the sphere resting on the lunate 
portion of the acetabulum. 


The neck of the femur is continuous with 
the head superiorly and the shaft inferiorly 
at an obtuse angle. This union of the neck 
and shaft is marked by a greater and lesser 
trochanter. 

The ossification centers of these portions 
of the femur are four: one for the head, one 
for the body (including the neck), and one 
for each trochanter. The epiphyses unite 
after puberty, the lesser trochanter first, 
then the greater, and finally the head, 
about the eighteenth year. 

Frequently we observe an additional 
bone center located on the tip of the great 
trochanter. It is not present in all cases and 
varies greatly in extent of development. 
We believe that here is found the explana 
tion for the wide variation found in size and 
shape of individual great trochanters. Ws 


have never observed a similar bony center 


on the lesser trochanter. 

Let us now view the development of the 
normal hip as interpreted by the roentgen 
ologist. For this discussion | have chosen 
what I consider the average normal of a 


series of roentgenograms taken of hips of 


all ages. 

The acetabulum begins to be formed by 
three cartilaginous centers about the seventh 
week. These three cartilaginous elements, 


Fic. 2. Normal hip at one year 
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ilium, ischium and pubis, meet in a Y- 
shaped acetabular suture. Towards the end 
of the second month, cartilaginous out- 
growths join these three elements to form 
the shallow acetabular cup. At this stage, 
the roentgen ray shows little, but it must 
be remembered that the hip joint is present 
and is completely laid down in cartilage 
which is radiolucent. 

At birth (Fig. 1), the acetabulum ap- 
pears as a wide V-shaped notch with bony 
framework starting with the anterior in- 
ferior iliac spine, and extending downward 
and around to the wide open cartilaginous 
space at the junction of the ilium, ischium 
and pubis. The inferior portion slopes 
downward and outward to the most in- 
ferior tip of the ischium. Around these very 
scanty landmarks the acetabulum and head 
of the femur must be pictured as laid down 
in cartilage. At this time, there is no capital 
epiphysis seen on the femur, the lesser tro- 
chanter is absent, and only a rudimentary 
great trochanter appears. 

\t one year of age (Fig. 2), the acetab- 
ulum is deepened and the Y-shaped car- 
tilaginous space at the junction of the 
ilium, ischium and pubis is narrowed. The 
capital epiphysis of the femur is_ well 
formed, and definite lines of demarcation 
occur for both major and minor trochan- 
ters. As yet these latter show no ossifying 


2 YEARS 2'‘MOS.OLD 


Fic. 3. Normal hips at two years, two and one-half 
months of age. 
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3 YEARS OLD 


ic. 4. Normal hips at three years of age. 


centers. The acetabular cavity, superiorly, 
extends to the anterior inferior iliac spine, 
since no ossification has occurred in the 
ilium below this point. More bone appears 
at the expense of the preformed cartilage 
existing in the originally shaped acetabu- 
lum. 

At two years and two months (Fig. 3), 
the configuration of the acetabulum is well 
started and is almost circular. The superior 
or bearing portion, belonging to the ilium, 
is outlined with dense margins. The Y- 
shaped cartilage supporting the ilium, 
ischium and pubis is distinct, but much les- 
sened. There is a regular acetabular rim 
composed of bony and considerable car- 
tilaginous elements. The capital epiphysis 
of the femur is larger, the conjugal cartil- 
age is very wide, but as yet no epiphysis 
has been formed for the great trochanter. 

At three years of age (Fig. 4), there is a 
definite dense rim around the margin of the 
acetabulum. The bony portions of the ace- 
tabulum appear shallow, because the an- 
terior and posterior margins are still car- 
tilaginous. The superior or bearing portion 
of the acetabulum is shelf-like and the ace- 
tabular socket appears completely formed, 
superiorly. This, however, will be shown 
to represent a stage at which the ilium 
has developed iaterally to its greatest ex- 
tent with its present ossification center, 
whereas the femoral head has only begun 
its process of growth. A decided space ex- 
ists between the articular surface of the 
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A YEARS OLB 


Fic. 5. Normal hips at four years of age. 


capital epiphysis of the femur and the bony 
margin of the superior acetabulum which 
is formed principally of the ilium. The 
Y-shaped cartilaginous junction of the 
ilium, ischium and pubis is still distinct and 
has no ossification center. The great tro- 
chanter is first noted as having an ossifica- 
tion center. 

At four years of age (Fig. 5), there is very 


little change in the acetabulum from that of 


three years, except for continued ossifica- 
tion of the cartilaginous portions and a 
narrowing of the Y-shaped cartilage area 
of the posterior and anterior portions of the 
acetabulum between the ilium, ischium 
and pubis. The great trochanter has shown 
decided growth and the capital epiphysis 


JSYEARS OLD 


Kic. 6. Normal hips at five years of age. 
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is well formed and rounded. At this stage. 
the superior margin of the acetabulum is 
rounded ‘and smooth, showing diminished 
ossifying activity. 

At five years (lig. 6), the acetabular rim 
and margins of the cartilages show pro 
gressive ossification. Since new bone forms 
from the ever branching periosteal buds, 
the Y-shaped cartilage dividing the ilium, 
ischium and pubis looks more ragged than 
before. The capital epiphysis is becoming 
larger. Its conjugal cartilage is more ragged 
appearing in outline. The prominence of 
the lesser trochanter is becoming more 
marked, and the anlage of the anterior in 
ferior iliac spine can be observed. 


6 YEARS OLD 


+ 


kic. 7. Normal hips at six 


At six years of age (ig. 7), the shape of 
the acetabulum appears rounded, the outer 
margin is fairly smooth and the Y-shaped 
cartilage at the junction of the ilium, is 
chium and pubis is narrowed; but the 
anterior and posterior acetabular rim can 
not be made out. These remain cartilagi 
nous bearing surfaces. The epiphysis in th 
upper end of the femur is distinct and wide. 
The epiphysis of the greater trochanter is 
well developed and smooth. The diaphys 
eal portion of the lesser trochanter can be 
observed to bulge to anticipate the epi 
physeal bud. 

About the seventh year (lig. 8), the 
ossifying centers in the acetabulum send 
their periosteal buds out into the cartilage 
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in limited numbers and the rim regains its 
smooth appearance. Only a slight advance 
in growth of the epiphysis at the head of 
the femur and those of the major and minor 
trochanters is observed. At this age, the 
density of the bone in the acetabular rim 
has increased noticeably. It is of interest 
that that part of the rim belonging to the 
ilium has become most dense. 

At eight years (ig. 9), the acetabular 
margin is little changed. There 1s continued 
fusing together of the ossification centers 
of the cartilage, and the wide V-shaped 
notch originally observed as the primitive 
acetabulum is now replaced by bone which 
grows from above downward. The epiphys- 


7 YEARS OLD 


lic. 8. Normal hips at seven vears of ag 


eal lines are consequently narrowed. The 
epiphysis of the lesser trochanter is ob- 
served with a distinct cartilage line be- 
tween it and the diaphyseal side. The 
great trochanter retains its smooth shape 
and its epiphysis 1s distinct. The conjugal 
cartilage line of the head of the femur is 
clear. 

At the ninth year (Fig. 10), the whole 
acetabulum becomes relatively deepened 
and there is little cartilage left in the Y- 
shaped junction of the ilium, ischium and 
pubis. The acetabulum retains the smooth 
appearance, denoting lessened activity in 
bone growth. 

\gain at the tenth year (Fig. 11), the 
increased trabeculation of the acetabular 
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| 
8 YEARS OLD 


Fic. g. Normal hips at eight years of age. 


cavity is observed. This appearance seems 
due to new bony invasions occurring to 
speed the ossification of the remaining car- 
tilage. The surface margin of the acetabu- 
lum looks more radiopaque. The Y-shaped 
portion of the cartilage separating ilium, 
ischium and pubis is much lessened. The 
epiphysis of the head of the femur becomes 
more dense, showing radiopaque areas, in- 
dicating more bone-forming activity. In a 
number of cases, a new, small ossification 
center appears at the very peak of the 
great trochanter. The diaphyseal lipping 
of the anterior inferior iliac spine shows 


Fic. 10. Normal hips at nine years of age. 
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Fic. 11. Normal hips at ten years of age. 


quite distinctly above the well-developed 
rim of the acetabulum. This started from a 
very slight projection first observed in the 
fifth year. 

At eleven years (Fig. 12), there is a dis- 
tinct change. The ossification centers are 
more active and the Y-shaped cartilage is 
beginning to show changes in its ossifica- 
tion. The bony elements of the acetabulum 
increase and the epiphyses are further ad- 
vanced. 

At the twelfth year (Fig. 13), we see an 
additional indication of growth. The coarse 
trabeculation of bone and the deposition of 
calcium out into the cartilage of the ace- 
tabulum to a separate ossification center, 


VEARS OLD 


Fic. 12. Normal hips at eleven years of age. 


12 YEARS OLO 


Fic. 13. Normal hips at twelve years of age. N 
the first appearance of the new 
epiphysis. 


now appearing on the superior rim of 
the acetabulum, is definitely observed. 
Increased density, starting at the junction 
of the pubis with the ilium and extend 
ing throughout the anterior superior mar 
of the acetabulum, is noticed. 
my opinion, the anlage of a new 
ysis. The outermost margin of the an 
terior inferior iliac spine begins t 
radiopaque, as if some new activity wer 


about to occur. The great trochanter has 
reached normal shape and its epiphyseal 
cartilage is narrowing. The epiphyseal car 
tilage of the head of the femur is narrowed 


and more completely ossified. The sai 


YEARS OLO 


Kic. 14. Normal hips at thirteen years of age. 1 
new epiphysis has become clearly de: t1 
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Fic. 1§. Normal hips at fourteen years of age. Ac- 
cessory epiphysis stil present. Note how these 


new genetic centers have widened the acetabula. 


process is evident in the lesser trochanter. 
The separate epiphysis, that 1s occasion- 
ally found, formed at the tenth year on top 
of the great trochanter, has now become a 
typical bony projection elongating the 
great trochanter. 

At thirteen years (Fig. 14), thenew 
epiphysis is advancing and a new outer 
acetabular rim can be determined. In the 
third year, it was noted that the acetabu- 
lum appeared formed as far as its superior 
lateral dimensions were concerned. rom 


this age to the age of twelve, the growth of 
the femoral head has outstripped that of 


Fic. 16. Normal hips at fifteen years of age. Acces 


sory epiphysis still clearly shown widening the 


superior aspects of the acetabula. Conjugal carti- 
lage as yet has not fused. 
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16 YEARS OLD, 


Fic. 17. Normal hips at sixteen years of age. Ac- 
cessory epiphyses have fused with diaphyses to 
complete the superior acetabular rim. 


the superior lateral acetabulum. At twelve, 
the head of the femur in some cases extends 
farther laterally than its acetabular bear- 
ing surfaces. It is to compensate for this 
more rapid growth that this new outer ace- 
tabular rim is formed with its new epiph- 
ysis. It is also necessary to round out 
completely the acetabular lip which bars 
the joint from dislocation in this direction. 
This new epiphysis, as before stated, may 
take the form of one or more ossification 
centers along the superior acetabular bor- 
der. 


The os acetabulum, which is the name 
given the portion of the Y-shaped dividing 
cartilage found between the ilium and 
pubis, has a very distinct ossification cen- 
ter. Ossification is occurring, as proved by 


Fic. 18. Normal hips at seventeen years of age. 
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‘1G. 19. Normal hips at eighteen years of age. Ace 
tabular margins have well-developed lips. The 
epiphyses of the major and minor trochanters are 
completely ossified. Femoral capital epiphyses 
still unfused. Acetabular epiphyses, and those of 
the anterior inferior iliac spines are completely 
ossified. 

the coarsened trabeculation, the radiopaque 

and the radiolucent areas around the iliac 

portion of the acetabulum. This appear- 
ance of growth activity is very evident 
when comparison is made with the portions 
of the acetabulum made up of ischium and 
pubis. Here growth is either very much 
slowed or stopped altogether. It will be 
noted that in the normal hip the acetabular 
portion, derived from the ischium and pu- 
bis, changes very little by lateral growth 


Fic. 20. Case W at twelve years of age, with a tuber- 
culous hip. Ossification center of epiphysis first 


appears on the left acetabular rim. 


L. B. Morrison Ocro1 


throughout its development, compared to 
the doubling or trebling in size which 
occurs in the iliac portion. At least part 
credit for this latter growth must be given 
to this new ossification center which is 
instrumental in forming the anterior su 
perior, superior and posterior superior por 
tions of the acetabular rim. The epiphysis 
of the head of the femur and great and 
lesser trochanters at this age show more 
complete ossification. 

At fourteen years (Fig. 15), the ossifica 
tion of the head of the femur and lesser and 
greater trochanters is more distinctly seen. 


12 ~YEARS OLD 
12-29-25 


irs. thr 


Fic. 21. Case W at twelve vear 


ossification center of epiphysis or 
one on right first appears. 


The acetabular rim shows an increase in 
size of the ossification centers newly es 
tablished on the outer rim of the acetabu 
lum. The anterior inferior spine seems to 


project farther with considerable radio 
lucency on its outer margin. 
At the fifteenth year (Fig. 16 and 17), the 


epiphyseal centers are all advancing and 
all the bones are increasing in size. 

By the seventeenth year (Fig. 18), the 
acetabular rim is completely formed. The 
epiphyses of the major and minor trochan 
ters are closed late in this year. Only a line 
can be seen at the head of the femur at its 
junction with the neck. The acetabular rim 


still shows its smooth outline with evidence 
of bony activity in its continued density. 
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The epiphysis of the anterior inferior 
iliac spine may close from the sixteenth to 
the eighteenth year. The acetabulum is 
now complete 19). 

The first appearance and fusion of all 
epiphyses are again quite variable. This 
seems dependent on general well-being or 
endocrine balance. The earliest sign of 
ossification of the acetabular rim I| have 
discovered was at eleven years; while the 
latest complete fusion was in the seven- 
teenth. Growth of bony tissue is indicated 
by a radiopacity, coarse-textured structure 
or trabeculation giving a roughened ap- 


I2-YEARS OLD 
4-15-26 


ic. 22. Case \\ at twelve years, seven n onths 
ossification centers of ¢ piphy ses of both acetabular 


rims are distinct. 


pearance to an otherwise smooth contour. 
This will be demonstrated in two cases fol- 
lowed by aseries of roentgenograms through 
their growing period. 

That this variation in depth of the ace- 
tabulum depends not only on the epiphys- 
eal growth of the conjugal cartilage be- 
tween the ilium, ischium and pubic ramus, 
but also from this decidedly separate gen- 
etic center on the superior acetabular rim 
located principally in the ilium, must not 
be overlooked. It is this center which nor- 
mally, between the ages of ten to twelve 
years, forms an epiphysis which fuses be- 
tween the ages of seventeen to eighteen 
to complete the superior acetabular rim. 


Study of the Hip Joint 493 


Kic. 23. Case W at twelve years, eleven months— 
accessory rim epiphyses gain in size. 


In order that the development of these 
accessory acetabular rims may be com- 
pletely understood, as far as our knowledge 
of today allows, | wish to present two cases 
which were followed through this period 
with a series of roentgenograms. 

First, | wish to emphasize a few of the 
salient facts. About the eleventh or twelfth 
year, the acetabulum is well developed. 
The ragged character of the bone of ten 
years is beginning to give way to a smooth 
appearance. However, there are at this 
time quite numerous areas of bone buds 
with accompanying radiolucent areas of 
cartilage. The large V-shaped notch seen 


Fic. 24. Case W at thirteen years, two months— 
left acetabular rim shows two centers of ossifica- 
tion to one on the right which has become smooth. 
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Fic. 25. Case W at thirteen years, six months. 
Complete union of epiphysis on right acetabular 
rim. 


originally between ilium and ischium is 
now nearly filled with bone and shows 
ossifying activity. The femoral head has at 
this time a little more than filled the bony 
acetabulum. To widen and deepen the 
cavity, a new ossification center appears on 
the present superior acetabular margin. As 
many as three distinct centers may estab- 
lish themselves—one anterior superior, one 
superior, and one posterior superior—all 
extending along the rim of the acetabulum 
and originating mostly on its iliac portion. 
In this series of roentgenograms taken on 


patient W, we start with him at the age of 


twelve. 


Kic. 26. Case W at thirteen years, nine months. 
Fusion of epiphysis on left acetabular rim. 


Age twelve (Iig. 20). The ossification 
center is observed on the left superior ace 
tabular rim and the epiphysis of the great 
trochanter is weil outlined. The epiphysis 
of the femoral head is dense and the tra 
beculation of the acetabulum is completed 
except for its rim. 

Age twelve years, three months (Fig. 21 
The ossification center has increased in size 
over the superior acetabular margin and a 
definite ossification center is now seen to 
have appeared on the right superior ac¢ 
tabular rim. There has been an advance in 
the epiphysis of the lesser trochanter. 
Again the coarse trabeculation, an index of 


ic. 27. Case W at fourteen vears. Bot 


rims are completed and project over rt 
an inch beyond the outline of th 
three months earlier. 


bone growth, indicates that more bon: 
being developed around the acetabulun 
and practically all this activity is restricted 
to its anterior, superior and posterior rim 
margins, which are now becoming more 
dense. 

Age twelve years, seven months (Fig. 
22). The epiphyses of the acetabular rim on 
both sides are more distinct. The rim is 
beginning to project laterally. The right 
acetabulum is developing somewhat mor 
rapidly, because of the tuberculous area 
in its rim just above the epiphysis. Both 
the greater and lesser trochanters show an 


increased development and the epiphysis 
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of the head of the femur is becoming more 
shallow. The trabeculation is more pro- 
nounced throughout the acetabulum, de- 
noting active bone growth. 

Age twelve years, eleven months (Fig. 
23). The projection of the superior lip of 
the acetabulum is more distinct. The pro- 


jection continues as the epiphyses advance. 


This picture in stereo shows one center on 
the posterior margin and one on the supe- 
rior margin of the left acetabulum. 

Age thirteen years, two months (Fig. 24). 
The epiphysis on the right acetabulum is 
quite smooth on its posterior superior as- 
pect. The trabeculation over the anterior 


Fic. 28. Case W at fourteen years, four months. 


superior portion of the acetabulum is dis- 
tinct and gives a mottled appearance. The 
left acetabular rim shows two centers of 
ossification. The epiphyses of the greater 
and lesser trochanters are closing. 

Age thirteen years, six months (Fig. 25). 
There is complete union of the epiphysis on 
the right acetabulum but not complete 
fusion on the left acetabulum. The ace- 
tabula still show evidence of growth ac- 
tivity. The epiphyses of the upper ends of 
the femurs are advancing. The acetabular 
margin is beginning to become smooth in 
appearance. 

Age thirteen years, nine months (Fig. 
26). The right hip shows a fairly smooth 
posterior and superior ridge of the outer 
acetabular lip. The left hip shows a well- 
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Fic. 29. Case W at fifteen years, three months. 
Right hip melting away from the tuberculous 
process. 


formed acetabular lip. There is complete 
closure of the epiphyses between the ilia, 
ischia and pubes, although their outline 
may be made out. The major and minor 
trochanters show their epiphyses advancing. 

Age fourteen years (Fig. 27). Both ar- 
ticular rims of the acetabula are developed, 
projecting nearly a quarter of an inch be- 
yond the outline of the plates taken three 
years earlier. The bone now has a more 
nearly radiopaque appearance. The tra- 
beculations appear more regular, com- 
parable to adult bone. The epiphyses of the 
major and minor trochanters are both 
slowly disappearing. 


Fic. 30. Case H, aged twelve. Patient has multiple 
osteomyelitis involving the neck of the left femur. 
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H----TT 
7-19-26 


Fic. 31. Case H, aged twelve years, two months. 


Age fourteen years, four months (Fig. 
28). The acetabular outlines are well de- 
veloped. The coarse trabeculations of the 
growing bone centers have become normal 
like the adjoining bone with the exception 
of the anterior superior area. There is a 
definite lip on the fully formed acetabulum. 
The epiphyses of the acetabula are com- 
pletely ossified. The epiphyses of the major 
and minor trochanters and heads of both 
femurs are nearly ossified, just a line being 
visible. 

Age fifteen years, three months (Fig. 29). 


The left hip shows complete ossification of 


the epiphyseal line of the major trochanter, 


Fic. 32. Case H, aged thirteen years, one month. 


but not quite so complete ossification as 
that of the lesser trochanter. The cartilage 
line can be seen. The bony construction of 
the acetabulum is completed with just an 
area of density on its superior margin. The 
right femoral head is beginning to 
away with a tuberculous process. 

A series of roentgenograms were taken 
on a boy, Case H, beginning at the age 
of twelve. 

Age twelve years (Fig. 30). He has mul 
tiple osteomyelitis, one area of which in 
volves the neck of the left femur. The con 
tours of the acetabula show what appears 
to be normally fused superior margins. The 
os acetabula are just beginning 


melt 


to show. 


H----TT 
-25-27 


Fic. 33. Case H, aged thirteen years, 
Accessory epiphyseal rim first app: 


acetabulum. 


The left acetabulum ts slightly further ad 
vanced, as would be expected when ther 
is either an inflammatory or traumatic 
process. The cartilage between thi 
and ischium still shows as quite a 
space. The acetabular rim appears dense 
and calcified from the bony centers 
are developed. 
Age twelve years, two months (Hig. 31 

A slight advance in the ossification proc 
esses 1s observed. The ossifying trabecula 
tions are more distinct on the left than on 
the right. The epiphyses are more advanced 
and the lesser trochanters show quite dis 
tinctly. 
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Age thirteen years, one month (Fig. 32). 
The ossifying trabeculations have > increased, 
filling in the cartilage and deepening the 
acetabula. The greater bone activity on the 
left hip over that of the right is very 
marked. 

Age thirteen years, six months (Fig. 33). 
The epiphyseal spaces are much greater 
and begin to show an accessory ossification 
center on the left posterior superior ace- 

tabular rim. No similar process is discerni- 

ble on the right. All the epiphyses show in- 
creasing activity. The epiphysis of the head 
of the left femur is practically fused. The 
left acetabulum is flattening to conform to 
the fattened femoral head. 


Fic. 34. Case H, 


d fourteen years, one m« nth. 


Age fourteen years, one month ( ig. 34). 
\ line of demarcation for this left accessory 
acetabular rim appears as the character of 
these epiphy ses becomes more definite. The 
femoral head and acetabulum are well 
flattened. The right acetabulum is not de- 
veloping as rapidly. The accessory epiph- 
yses are still absent on the right. 

Age fourteen years, five months (Fig. 
35). The epiphyses of the major and minor 
trochanters are nearly completely fused. 
The epiphyseal line of the left acetabular 
rim is still in evidence. The ossification 
centers in the cartilage of the acetabular 
cavity are now accentuated, denoting bone 
activity. 


\ge fourteen years, eight months (lig. 
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Fic. 35. Case H, aged fourteen years, five months. 


The outline of the left acetabulum is 
nearly completed. The flattening process 
continues. The epiphysis of the os acetabulli 
on this side is nearly closed. The right ace- 
tabulum is just beginning to present cal- 
cified structures in its development. The 
ossification of the right posterior acetabular 
rim is for the first time visible as a faint 
epiphysis appears on the posterior superior 
acetabular rim. 

Age fifteen years, one month (Fig. 37). 
Bone trabeculations are still in evidence in 
the left acetabulum. The right acetabulum 
presents distinctly the accessory epiphysis 


Fic. 36. Case H, aged fourteen years, eight months. 
Right acetabulum first shows accessory rim epiph- 
ysis. 
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Fic. 37. Case H, aged fifteen years, one month. 


Right acetabular accessory epiphysis is distinct. 


and area of ossification. The ilium, ischium 
and pubis are nearly completely fused in 
in both hips. 

Age fifteen years, three months (Fig. 38). 
The epiphyses are closing in and the tra- 
beculations are less coarse on the right side. 
The left acetabulum presents a flattened 
margin surrounding a large, flattened fem- 
oral head. The epiphyses of the femoral 
head and both major and minor trochan- 
ters on the left are practically complete, 
while those on the right side are still in 
evidence. 

Age sixteen years (Fig. 39). The left ace- 
tabulum presents its final shape which is 
flattened to conform with the flattened 
head of the femur. Its contour is smooth 
and the trabeculations become finer. There 
is almost complete fusion of the major and 
minor trochanters. Processes of ossifica- 
tion on the right are distinctly seen in the 
superior and posterior margins. The ace- 
tabular rim is forming and demonstrates a 
clear epiphyseal line. 

In this case we have two processes oc- 
curring, one which slows growth and one 
which speeds growth. In the first place, the 
patient’s general health was such as to re- 
tard the beginning formation of the ace- 
tabulum from twelve to fourteen years of 
age on the right hip which was normal. The 
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left hip, which had the same retardation 
factor, had, besides this, an inflammatory 
process in the form of multiple osteomye 
litis, one area of which involved the upper 
end of the femur. Poland, in 
“Traumatic Separation of the Epiphyses,” 
quotes Ollier as saying: 


his book, 


The earlier junction of an epiphysis is th 
dex of an exhausted nutrition, that the epiphy 
sis joins on first where the increas: rowth 
has almost entirely ceased, and that the end 
which joins on last is that which has the great 
est activity in proliferation; this difference b 
tween the two ends of a bone being manifest 


from the time of birth and it may be before ar 
of the epiphyses are joined. 


This case seems to substantiate this law 
The left hip with identical factors to retard 
its growth two years, through its inflam 
matory condition and thereby exhausted 
nutrition, is practically completed when its 
normal brother is just starting. This is 
quite a striking contrast and shows the 
numbers of factors which enter into 
bone formation 


normal! 


Case 111 (Fig. 40) is a plate taken of th 
pelvis of a boy of fourteen years. One im 
mediately notices the dense trabeculations 
of all the pelvic bones, denoting the rapid 
ity of growth. There are also well-detined 
epiphyses on the superior posteri yr Margins 


of both acetabula. There is a distinct 


Fic. 38, Case H, aged fifteen years, three mont 
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lineation between the epiphyses and di- 
aphysis demonstrating the extent of growth 
required to form this outer lip. If a view 
could be taken through the anterior lip, we 
would find epiphyses here. Sometimes 
viewing stereoscopically shows this ante- 
rior epiphysis clearly. The os acetabula are 
fused. It is quite evident in this roentgeno- 
gram how much these epiphyses deepen 
the acetabulum and how necessary they are 
to the production of a normal hip socket. 

In the observation of these three cases, 
one very interesting fact must be noted. 
We believe we have definitely prov ed that 
the acetabular rim has been completed by 
a new epiphysis arising from a genetic cen- 
ter on the superior acetabular margin 
which is composed mostly of the illum. We 
must define two points in order to answer 
the question as to whether these rims are 
formed by an ossification center or by a 
true epiphysis. 

An ossification center is a definite area 
in cartilage whereby bone is laid down to 
complete the formation of bone. This is 
done by sending out irregular periosteal 
buds into the cartilage. These grow in all 
directions, involving the cartilage irregu- 
larly throughout their extent. This is what 
| referred to when | described a trabecu- 
lated, roughened or ragged appearance. 

\n epiphysis, on the other hand, is a 


Kic. 39. Case H, aged sixteen years. Left acetabulum 


complete. Right acetabular rim still forming. 
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Fic. 40. Roentgenogram of fourteen year old show- 
ing the well-defined epiphyses on the superior 
rims of the acetabula, derived principally from 
ilia. Represents normal stage in growth, not frac- 
ture. Epiphysitis may develop here. 


bone germinating center separated from a 
long bone by a line of cartilage which, after 
the bone has reached the limit of its de- 
velopment, disappears and allows the 
smaller element to fuse onto the larger. 

In following through the series, it is evi- 
dent that these bony elements do not grow 
as was postulated for an ossification center. 
There is a definite layer of cartilage be- 
tween the bones on what would be the di- 
aphyseal side. This epiphysis, therefore, 
grows in a uniform way and keeps its defi- 
nite line of cartilage about the same width 
over a period of months while shaping it- 
self. At this point it fuses with the diaphy- 
sis just as the epiphyses do on the lesser 
trochanter, on the anterior superior iliac 
spine and the ischial tuberosity. From all 
this I am led to conclude that the ele- 
ments with which we are dealing are true 
epiphyseal centers. 

As an additional proof that these ace- 
tabular rim elements are true epiphyses, we 
frequently find ossicles placed on the an- 
terior, superior and posterior acetabular 
rim. These serve to deepen the acetabular 
socket. It is well known that an epiphysis 
during its formative period may possess a 
conjugal cartilage which for some reason 
unknown may fail to ossify. This conjugal 
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Fic. 41. Note fleck of bone at arrow with radio 
lucent area at acetabular rim. This is cartilage 
and is frequently mistaken for a line of fracture or 
an arthritic change. It is an unjoined epiphysis or 
ossicle. 


cartilage may undergo vacuolization and a 
separate joint lined with hyaline cartilage 
may form, separating the epiphysis from 
its diaphysis. Dr. Z. B. Adams, of Boston, 
in a personal communication, has described 
operating on one of these cases and remov 


(plate reversed) 


ic. 42. Three separate ossicles, one on the superior 
and two on the posterior acetabular rim. They are 
separated by a radiolucent line of cartilage and 
tend to deepen the acetabulum. 
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ing an ossicle from the superior rim of the 
acetabulum which presented a smooth ar 
ticulating surface. 

Here we believe is found an explanation 
to account for ossicle formation on the 
superior acetabular rim. One of these ac 
cessory rim-forming epiphyses, which nor 
mally fuse about the seventeenth year, has 
for some reason or other lost its power to 
join its diaphysis due to a defective ossifica 
tion of its conjugal cartilage. The latter, 
instead of ossifying, vacuolates and a joint 
is formed between the potential epiphysis 
and its diaphysis. This is not an unusual 
procedure with epiphyses. Examples of 
other ossicles resulting from non-fusion of 


Fic. 43. Right hip shows a separate ; on the 
superior margin. It is dense, showing bony tra 
beculation, and is not homogeneous |i! 
moid. Left acetabular rim shows tw 
the superior margin separated fron 


cartilage. Femoral heads _ are 


similar to coxa malum senilis. 


epiphyses are numerous: on top of the 
great trochanter, on the anterior 
iliac spine, on the inner aspect of the na 
vicular bone, on the end of the ulna sty rf id, 
on the lower end of the fibula, etc. 

Meyer, at the end of his chapter quoted 
above, writes of these ossicles which pe rsist 
after occlusion of growth: ““Whether it 1s 


superior 


the result of broken down marginal emin 
ences, abnormal ossification in the capsular 
appendage, arthritis deformans or a per 
sisting acetabular wall nucleus, the pi 


tures do not say.”” (They appear to b 
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definite ossicles with articular surfaces as 
described above and are due to incomplete 
development.) 

Our studies have led us to conclude that 
an epiphysis may do one of three things. 
(a) It may fuse to its diaphysis in a normal 
manner. (4) It may remain separated from 
the diaphysis by a layer of cartilage which 
is the survival of the epiphyseal cartilage 
which has never ossified to join the epiph- 
ysis to diaphysis. (c) It may become an 
ossicle due to the vacuolization of its con- 
jugal cartilage which disappears, becoming 
a joint cavity between the ossicle and its 
diaphysis. This development may not only 


Fic. 44. Large separate ossicles on the posterior 
superior rims articulating with the ilia. They help 
to form the supporting joint cavity. In addition, 


arthritic changes are seen on the left. 


stop at one of the arbitrary phases, but 
may stop at an intermediate or transitional 
type. Figures 41 and 42 demonstrate the 
second type of development. The cartilage 
in Figure 41 is still connecting the bony 
spicule to its diaphysis. This condition 1s 
often mistaken for bony overgrowth or 
some form of arthritis. It simply means 
that a portion of the cartilage has failed to 
ossify, leaving a bony center separated 
from the acetabular rim by cartilage. Fig- 
ure 42 shows where three separate ossicle- 
like areas are discernible on the left ace 
tabular rim. In this case the conjugal car 


tilage still remains between the bony center 
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Fic. 45. An elongated posterior superior rim on the 
right, having a distinct radiolucent line of cartil- 
age. It deepens the posterior aspect of the ace- 
tabular rim. There is a small ossicle, likewise 
placed, on the left. These are congenital, not 
fractures. 


and its diaphysis. This is additional proof 
of the essential rdle that the normal fusion 
of these bony elements has in the formation 
of the acetabular rim. Figures 43, 44, 45, 
46 and 47 illustrate the third type of de- 
velopment. The conjugal cartilage is vacu- 


ic. 46. Osteitis deformans. A definite ossicle is seen 
deepening the acetabulum. 
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Fic. 47. Radiolucent area in the rim of the ace- 
tabulum in the outer epiphyseal portion. This is 
the most frequent seat of involvement in certain 


forms of arthritis. Degeneration starts here. 


olized, leaving a joint cavity between the 
bony center and the diaphysis. Figure 43 
shows two definite articulating ossicles, one 
each on the posterior rims of the right and 
left acetabula. The acetabula have deep 
superior margins. 

Figure 44. This patient suffered pain in 
relation to the left hip and here we see 
a large articulating ossicle extending on 
either side of the superior posterior rims as 


Fic. 48. Right hip shows the radiolucent area on the 
posterior superior margins of the right acetabulum, 
a congenital condition. The left hip presents a 
line of demarcation along the ischial portion of the 
acetabular rim. This is a fracture. 
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Hic. 49. There is a radiolucent line separating a bony 
area on the posterior superior aspect of the ac: 
tabulum. Diagnosed wrongly as fracture. It is 

congenital. 


seen in the stereoscopic plates. These aid in 
deepening the acetabulum. On the left a 
definite arthritis is taking place in the ar 
ticulation between the ossicle and the su 
perior outer rim of what would be the di 
aphyseal portion of the acetabulum. 
igure 45 shows the deepened acetabular 
rim on the left posterior and superior mar- 
gins. A separate ossicle-like area is ob- 
served on the posterior margin of the right 


rim. The cartilage has not fused and the 


Fic. so. Case of congenital separation of part of 


acetabular rim from diaphysis. 
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Fic. §1. Note the homogeneous appearing sesamoid 
under rectus femoris tendon. The acetabular rim 
is almost always irregular when a sesamoid is 
present. 


rim, while projecting, has not completed 
itself as on the left. 

igure 46 shows a separate articulating 
ossicle over the right acetabulum in a pa- 
tient who has Paget’s disease with an or- 
dinary type of coxa malum senilis (Fig. 47). 
Infection may develop early at the junc- 
tion of the epiphysis with the diaphysis of 
the acetabular rims (Figs. 48, 49 and $0). 

These acetabular ossicles must be differ- 
entiated from arthritic changes and, in case 
of injury, from fractures, especially in in- 
dustrial medicine. There may be abnormal 
bony ridges with a thin area of cartilage 
between the outer periphery and main por- 
tion of the acetabulum and they are some- 
times described as healed fractures. These 
are congenital malformations. In case of a 
suspected fracture line, a subsequent roent- 
genogram will show no line of demarcation, 
if a fracture existed. 

Ossicles must be differentiated from sesa- 
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moids (Fig. 51). The latter are usually 
rounded and lack the bony structure char- 
acteristic of ossicles. There may be one or 
possibly two usually found on the superior 
margin of a poorly developed acetabulum. 
It was Dr. A. H. Pirie, of Montreal, who 
described these sesamoids with their rela- 
tionship to the bursae under the deflected 
head of the rectus femoris tendon. They 
serve to take the pressure of the tendon 
from the poorly developed acetabulum. 
This position is characteristic and is a de- 
termining factor in the diagnosis. Closer 
examination will show a deficient and ir- 
regular acetabular rim. The sesamoid ap- 
pears granular, differing from the bony 
trabeculation seen in the ossicle. 

The presence of a second epiphysis on the 
great trochanter of the femur is sometimes 


Fic. 52. Second epiphysis is starting on the tip of 
the great trochanter. Patient is nine years old. 
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Fic. 53. Patient of ten years shows development of 
this secondary epiphysis on tip of great tro- 
chanter. Usual age for this epiphysis to appear. 


noted at the ninth year (Figs. 52 and 53); 
but more frequently at the tenth year. 
Here again may be found a separate ossi- 
cle presenting a true articulation. This is 
caused by a congenital lack in the conjugal 
cartilage which fails to unite epiphysis with 
diaphysis (Figs. 54, 55, 56 and 57). This 
must be differentiated from a fracture. The 
ossicle presents a smooth base facing a 
likewise smooth adjacent portion of the 
trochanter. This condition remains un- 
changed, while a fracture will heal and the 
dividing line will disappear in later plates. 
In place of this second epiphysis a bursa 
(Fig. 58) may occur, causing pain and ten- 
derness due either to infection or trauma. 
One, two or even three separate bursae 
have been observed (Figs. 59a and 59¢). 
These appear to be of the same density as 
those observed in subdeltoid areas. 

There is a third area on the hip where 
bursae may form (Fig. 60). This is about 
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midway down the side of the great tro 
chanter. This varies in different persons 
and it i8 especially noticed in certain infec 
tions where calcification first takes place, 
followed by fibrosis and finally terminated 
by ossification. The latter stage may be 


mistaken for a fracture. It is a large, ir- 


regular, exostosis-like process in place of 


bursae (Fig. 61). 

I wish now to discuss very briefly the 
types of normal adult hips which are seen 
routinely. For convenience sake | shall 
tabulate these observations rather sketch- 
ily. 

1. Variations in the Acetabulum 
62, 63 and 64). 


igs. 


da, The shape of the acetabulum as we 


normally see it is generally rounded with 


smooth margins. Its contour may vary 


towards the elliptical, especially on the an 
terior superior margins. 
b. The depth of the acetabular cavity 


Fic. 54. Greater trochanter is elonga 
ossification of the second epiphysis. 
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Fic. ¢5. Small pointed bursa on the tip of great tro- 
chanter. Note its homogeneous character. 


he 


} 
| Fig. s6. Normal formation of great trochanter. 
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Fic. 57. Separate ossicle on the tip of adult great 
trochanter. 


is a great variable. It may be extremely 
shallow, barely supporting the head of the 
femur, or it may be distinctly cuplike with 
a definite overhanging margin. The deep 
socket has a decided rim at that portion of 
the acetabulum developed from the ilium 
and the accessory ossification centers. The 
acetabular depth is proportional to the de- 


Kic. 58. Note homogeneous structure of bursa on 
great trochanter. 
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Kic. $ga. Two bursal areas on the great trochanter 
with their homogeneous structure. 


velopment of these accessory ossification 
centers and epiphyses in this portion of the 
acetabulum. 

c. The acetabular position 1; usually de- 
scribed as pointing downward, forward and 
outward, depending considerably on the 


Fic. 594. Two bursal areas with their homogeneous 


structure found on the great trochanter. 
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Fic. 60. Bursal area low down on side of great t1 


chanter. There is also a bursa on its 


margin. 
tilt of the pelvis and upon the sex of the 
individual; varying the position of the 
pelvis when the plate is taken n 
little difference. 


Fic. 61. Large area of calcifying bursa over the er 
trochanter extending into the soft parts ad} 
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Fic. 62. Rounded femoral he ad, shallow acetabu um, 


and a short femoral neck. 


2. The anterior inferior iliac spine may 
be almost entirely absent, or it may form a 
considerable ossicle-like projection over the 
rim of the acetabulum (Figs. 65, 66 and 
67), forming a definite union with and help- 
ing to form a portion of the rim of the ace- 
tabulum. In a number of cases it has been 
observed as a long projection almost ar- 
ticulating with the major trochanter (Figs. 
68 and 69). Its epiphysis forms by the 
twelfth year and closes by the’sixteenth to 
the seventeenth year. 

3. Variations in the Femur. 

a. The head may vary in shape. It is 
usually rounded and conforms to the ace- 
tabulum. If the acetabulum deepens, it may 
sometimes elongate and become pointed. 
It may become rounded and elongated in 
some chronic infection like Neisser’s infec- 
tion, described as coxa malum senilis (Fig. 
70). It comes off at an oblique angle to the 
pelvis, and this obliquity has wide individu- 
al variations which are offset by accentuat- 
ing the angle of the femoral neck. We con- 
sider the normal angle about 125° and all 
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variations of obliquity between coxa vara 
and coxa valga are every-day occurrences 
(Figs. 71, 72 and 73). 

b. The neck may be shortened or elon- 
gated. Its angle with the shaft varies con- 
siderably. ““The angle of inclination is an 
angle formed by the axis of the head and 
neck with that of the shaft. It is about 125° 
in adults, slightly more in children.” Fair- 
bank continues: “The angle of ante-ver- 
sion or ante-torsion, which is the angle that 
the axis of the neck makes with the trans- 
condylar line, shows even greater variation 
in the hips which display no instability. 
Pearson gives the mean figures of this age 
to be 15.3°. Burghard says it varies from 
15° to 25°. Soutter and Bradford, in 154 
normal femurs showed the angle varies 
from 37° to 35°—an average of 14.3°.” 

[t must be borne in mind that the hip it- 
self offers as many variations from any set 
normal as the individual as a whole does. 
There are small acetabula, large acetabula, 
narrow acetabula, wide acetabula, deep 
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Fic. 63. Deep acetabulum posteriorly. Note shell- 
like rim. 
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ic. 64. Moderately deep acetabulum, prominent 
anterior inferior iliac spine and separate ossicle 
posteriorly to deepen the cavity. 


acetabula and shallow acetabula. There are 
infinite variations in the length of the neck 
of the femur, its angle with respect to the 
shaft and the size of the large trochanter 
and the bones themselves. What are the 
reasons for such variations? We are in- 


Congenital variation in anterior inferior 
iliac spine. 


65. 


B. Morrison O 


clined to believe that such variations are 
just as. much inherited characteristics as 
are color of eyes or shape of head. They are 
all factors of genetic laws governing our 
total makeup. This individuality must not 
be overlooked, and nowhere is it so evident 
as in a series of roentgenograms of different 
pelves. If certain genetic centers develop 
and their epiphyses join normally, we then 
find what we consider the normal hip. On 


66. Variation in anterior inferior ic spines 


Fic. 


This aids in the formation of the acetab 


the other hand, if for some reason un 
known, possibly a slip in the genes some 
where, these genetic centers either fail to 
develop altogether or, if they do develop, 
fail to join normally, then we have a pic 
ture which suggests the congenital hip. One 
needs to be very careful in making diag 
noses unless congenital variations can be 
ruled out. 

In reviewing the literature on congenital 
hips, we find many ingenious though con 
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flicting articles which seek to account for 
this anomaly. 
Le Damany, in his book, “La luxation 


congenital de la hanche,” believes that the 
congenital hip is due to position and pres- 
sure exerted in utero at its articulation. 

Jansen, in his article on hip anomalies, 
quotes Le Damany: 

Even in the foetal state man differs from the 
animals through the large circumference of the 
pelvis. When pressure is exerted against the 
knees of the foetus, while the hip joint is flexed, 
the wide pelvic girdle in the region of the an- 
terior superior spine offers to the femur a ful- 
crum more easily in man than in the animals, 
| so that the head of the femur is levered out of 
the hip socket. 

The floor of the socket, w hich is not any 
longer acted upon by the pressure of the 
femoral head, remains too thick; the socket it- 
self consequently becomes too shallow; and in 
most serious cases dislocation of the hip ensues. 
Even normally the wide pelvic girdle is the 
cause of an increase in shallowness of the hip 


Variation in anterior inferior iliac 


Fic. 67 


spine 
helping to form the posterior superior rim of the 
acetabulum. 
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ic. 68. Tongue-like projection of anterior inferior 


iliac spine extending downward over head and 
neck of femur. 


socket during the last three months of prenatal 
life. After birth, however, it becomes deeper 
again. During the first six months of prenatal 
life, the socket resembles a half globe, and dur- 
ing the last three months it diminishes in depth 
from 0.5 to 0.4 times the diameter of the socket. 
Hence, congenital hip dislocation is simply an 
accentuation of a phenomenon which occurs 
normally in the development of every human 
foetus. It occurs when the coverings of the 
foetus are smaller than they should be. Then the 
thigh is flexed in the hip and the femoral head is 
levered out of its socket more forcibly than in 
the normal condition, the wide pelvic girdle 
offering a fulcrum. In this mechanical action 
the length of the human femur, which exceeds 
that of animals, plays a part, enabling the lever 
action to take place with relatively great force. 
The fact that the female foetus has a wider pel- 
vic girdle than the male is in accordance with 
the fact that women are more often affected by 
congenital hip dislocation than men; and the 
reason why ... the animals are exempt from 
congenital hip dislocation is found in the fact 
that they have a smaller brain, a comparatively 
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Kic. 69. Normal epiphysis of the anterior inferior 
iliac spine. 


smaller head and a relatively narrow pelvic 
girdle. 


Jansen agrees with Le Damany that the 
wide pelvic girdle and the large brain are 
the cause of congenital dislocation. 

In our studies of many thousands of hips, 
a great many with congenital dislocations, 


we are convinced that changes in shape of 


Fic. Left hip presents normal acetabulum, 
normal head of femur and normal angle of in- 
clination. Right hip shows rounded, elongated 
head with early production, and eburnation be- 


ginning coxa malum senilis. 


L. B. Morrison 


acetabula during fetal life are the normal 
changes of growth, similar to the process 
we have outlined from birth to adult life, 
If one recalls physics and particularly the 
pressure of a fluid on its container or on any 
body immersed in it, he cannot help see, in 
the case of a child in utero, held in its mem 
branes and entirely surrounded by fluid, 
that pressure must be equal in all direc 
tions over the surface of the embryo. The 
pressure should be as great on the great tro 


Normal 


with elongated neck. 


Fic. 71. acetabulum, short femoral head 


chanter over the buttocks as on the 
the femur crowding towards the hip. That 
the child does not maintain its position 
throughout its life in utero is seen in nu 
merous roentgenograms where the leg may 
be straightened to a right angle with the 
body, or even to a greater angle. In fact, 
the fetus constantly changes its position in 
utero. 

Berry infers that there has been a partial 
arrest of growth at the reptilian stage of de 
velopment, and this results in the imper 
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fectly formed, shallow acetabulum and the 
malformation of the head of the femur. He 
maintains that with this arrest in develop- 
ment, congenital dislocation occurs when 
rotation of the limb takes place, in order 
to make the erect attitude possible. He 
quotes as one who believes that “Mal- 
tormations of the human acetabulum cor- 
respond to forms found in lower animals,” 
and like Lorenz, believes that “‘Congenital 
dislocation of the hip is due to arrested de- 
velopment.”” Berry concludes that: ““The 
epiphyses found in reptiles are not always 
bony; but are sometimes merely calcified 
cartilages. It would follow, therefore, that 
the human hip joint that had been par- 
tially arrested in development at the rep 
tilian stage would have a poor quality of 
epiphysis.” 

Farrell, Von Lackum and Smith, in a 
study of 310 cases, conclude that “acute 
version of the neck of the femur causing 
torsion is a prime factor in producing con- 
genital dislocation. The femoral head pro- 
trudes from the front of the acetabulum and 


Fic. 72. Coxa valga. 
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ic. 73. Shallow acetabulum, two ossicles, elongated 
head and normal neck. 


contracture of the cotyloid ligaments pre- 
vent replacement.” 

The cause of congenital dislocation of the 
hip is today a moot problem. Fairbank, in 
his Lady Jones Lecture delivered before the 
University of Liverpool, states: 


As the result of his experience, if foetal speci- 
mens be examined, the most striking and often 
the only feature besides the slight displacement 
of the head of the femur is the poor develop- 
ment of the acetabulum. This is the primary 
fault to which all other changes are secondary. 
... Often after both forms of reduction, the 
acetabular margins must grow out again. Fail- 
ure of the upper lips of the acetabulum to grow 
out seems to be a more potent factor leading to 
dislocation. 


Willard echoes this in his article. 


The X-Rays before reduction show the usual 
misplaced femoral head and the shallow socket 
with little or no deformity of the femoral neck 
or head. The X-Rays after reduction show a 
considerable deformity of the head and neck of 
the femur. The acetabula are shallow and of ab- 
normal length. The widening is always in the 
upward direction and at times the socket has 
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over twice the diameter of the normal case. The 
upper rim is deficient, giving very poor support 
to the femoral head which lies in this upper por- 
tion of this socket. This deformation begins 
slowly after reduction. 


Broca adds some significant figures. 
“In a study of the end result of congenital 
dislocation of the hip, perfect reconstruc- 
tion of the joint is found in only twelve 
cases.” 

The explanation for these above observa- 
tions lies in a complete understanding of the 
genetic center present in the upper acetabu- 
lar rim. This center originates principally in 
the illum. We cannot emphasize too much 
that the growth of the acetabulum is not en- 
tirely dependent upon the epiphysis located 
in the Y-cartilage between the ilium, is- 
chium and pubis. Its widening and deep- 
ening is cared for by another genetic center 
which we mentioned as located principally 
in the ilium at the superior acetabular rim. 
Study of the normally developed acetab- 
ulum has demonstrated that long after 
this Y-shaped epiphysis has entered into 
the development of the acetabulum as far 
as possible, further deepening and widen- 
ing is performed by means of this second 
genetic center. This new center continues 
the growth and normally develops definite 
epiphyses which enter into the formation 


Fic. 74. Unilateral congenital hip for comparison of 


widths of the two acetabula at superior rim. Note 
that the right is twice the width of that of the 
left at the point marked. 
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Kicg. 75. Congenital hips of child aged two+. Note 
position of femoral heads in relation to the epip! 
yses of the ilia and pubes. Pressure against 
lines of stress is causing absorption of t 
margins of the acetabula near the ant 
ferior iliac spines. Genetic centers are undoubt 


present, and an early reduction w 
fect result. 


of the final superior acetabular rim as has 
been described. Absence of this genetic 
center explains the existence of the infan 
tile or shallow acetabulum. It would seem 
that the transitional stages between a nor 
mal type hip and a congenital hip could 
be ascribed to the variations in the poten 
tial growth powers of this individual gen 
etic center. In development, the acetab 
bulum may be somewhat deepened by the 
stimulating pressure of a normal femoral 
head. This does not seem to be more than 
a minor factor, however, in acetabular 
formation. “‘Bones seem to have the power 
of resisting constant pressure in their longi 
tudinal direction better than in the direc 
tion at right angles to it,” to quote Jansen, 
in his “Bone Formation.” In the acetab 
ulum we assume that the bones, having 
been formed in this position, are built with 
pressure lines which do not conflict. Jansen 
continues, 
which a bone is built any other non-func 


tional pressure, be it constant or remittant, 


ctions at 


is withstood better than in dir 
right angles to it.”’ 


“Hence in the direction for 
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In studying cases with unilateral con- 
genital hip, it was first noted that the con- 
genital hip acetabulum and surrounding 
bone grew only by uniform enlargement 
and was an approximating reproduction of 
the shallow infantile hip, only larger. On 
the other hand, the normal hip of the same 
individual, if followed over a course of 
vears showed an alteration in general 
shape, and was not merely an enlarged in- 
fantile hip but of entirely different contour. 
The change in size and shape was found to 
occur on the anterior, superior and pos- 
terior portions of the acetabular rim. Meas- 
urements of the two acetabula in the adult 
were taken. In the inferior portion of both 
congenital and normal acetabula there was 
practically no difference in width. However, 
the upper portion of the normal acetab- 
ulum had increased to a width twice the 
same portion of the acetabulum of the con 
genital hip. If early pressure determines the 
depth of the acetabulum, why is there the 
near agreement in width of the lower part 
of the acetabula of both normal and abnor- 
mal hips and yet no agreement in the width 
of the iliac portions of these rims? Pressure 
will not account for all growth above the 
Y-epiphysis, nor will it explain the fact 
that the inferior portions of the acetabulum 
where pressure is exerted equally as great 
as on its superior portions because of its 
ball and socket construction, are nearly 


15 YEARS OLD 


Ir 6. Double congenital hips with high false 
secondary joints. Superior lips of acetabula are 
detic t 
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equal in width in both normal and abnor- 
mal hips. 

Most of the superior surface of the acetab- 
ulum is developed from the portion of the 
ilium that joins the ischium and pubis. In 
our study of congenital hips it has been 
this portion of the bone which has been 
found defective. We believe that it is not 
a pressure defect or the result of pressure 
applied upon the fetus in utero, but a con- 
genital failure of these very essential rim 
genetic centers to develop, that is to blame 
for the pure type of congenital hip. 

In Figure 74 we have a normal right hip 
while the left shows congenital dislocation. 
Comparison of the width of the two acetab- 
ula at the lower margins below the ischial 
spine show that they are nearly equal ex- 
cept for the normal diminution of the in- 
nominate bone due to loss of function from 
the abnormality. On the left, the outline of 
the acetabulum is visible. The anterior in- 
ferior iliac spine is obliterated by pressure 
of the dislocated femoral head. The width 
through this superior portion of the acetab- 
ulum on the left is about one-half that of 
the right, measured at the same relative 
position. This demonstrates how slight an 
attempt has been made to form the acetab- 
ular rim on the anterior or superior mar- 
gins. The Y-epiphysis between the ilium, 
ischium and pubic ramus is completely 
fused on the right as on the left. This shows 
that the development of this Y-epiphysis 
increases the width of the acetabulum and 
has but little to do with the development of 
the rim (Fig. 75). 

Figure 76. Patient is fifteen years of age. 
The anlage of the anterior, inferior spines 
of the ilia on both sides are evident. The 
dislocations are high; and false, secondary 
joints have been formed by nature when 
the genetic centers failed to construct a su- 
perior acetabular rim capable of holding 
the hip in position. That portion of the 
acetabular rim formed from the iltum and 
ischium can be seen. 

In following many cases of congenital 
hip with series of plates through these vital 
ages, we have never been able to find the 
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slightest attempt to form the epiphysis at 
the superior rim of the acetabulum. The os- 
sification is confined to the Y-shaped epiph- 
ysis between the ilium, ischium and 
pubis. This area of the acetabulum is found 
to develop much as it does in a normal child 
varying slightly to changing pressure. Clos- 
ure takes place apparently a trifle sooner on 
the congenital side, as predicted by Ollier’s 
statement on speed of epiphyseal develop- 
ment given above. The diminution in nor- 
mal structures of the femoral head in the 
acetabulum decreases nutrition. 

Figure 77. Patient was a rather large 
girl, aged fifteen, with elongated acetabula, 
especially on the right. The ossification 
centers of the major and minor trochanters, 
head of the femurs and the Y-shaped car- 
tilage between ilium, ischium and pubis are 
all closed. There is a subluxation of the 
right hip and a partial subluxation of the 
left, the left acetabulum being very shal- 
low, having a genetic center but no epiphy- 
sis. Note the shape of the femoral necks 
and heads, the anterior inferior iliac spine 
areas and the shape of the acetabula. Slight 
attempt has been made to develop the 
acetabular rim resulting from normal pres- 
sure on the left. There is no reconstruction 
on the right. The superior margin is ab- 


Fic. 77. Congenital hips, partial on left, complete on 
right. Acetabula are very shallow. No secondary 
genetic centers present. 


sorbed by lateral pressure, as is the region 
of the anterior inferior iliac spine; there are 
signs of regeneration of the bone to forma 
false joint. The first process noted is bone 
destruction. This is followed by bone re- 
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generation since the pressure is intermit- 
tent and against lines of pressure. 

Figure 78a. Girl, aged nine, with a nor 
mal right hip and complete dislocation of 


S9YEARS OLD 


Fic. 78a. Girl, aged nine, with normal 
co npletels dislocated left hip. 


the left hip. The epiphyseal lines are in 
about the Same stages of developn ent, the 
left hip being slightly farther advanced. 
There is no attempt to form a left superior 
acetabular rim. 

igure 784. Same patient at age of four 
teen years. The acetabulum on the right 
is completed. Complete fusion has occurred 
on the left. Compare the widths of the su 
perior and inferior portions of the 
acetabular rims. Allowing for the deficient 
growth due to lessened nutrition, we sti 
see no attempt to form an acetabular rim. 

Figure 78c shows only increase of growth 
with age. A false socket 1s well devel pe d. 
Patient’s age, fifteen. 

The small percentage of complete sur 
gical cures in the reduction of congenital 
hips in which the head of the femur r 
mains in its true acetabulum are accounted 
for in the study of roentgenograms and ar¢ 
almost predictable. These operations wert 
performed on hips which just approached 
the minimum in acetabular growth. That 
is to say, the superior acetabular rim pos 


sessed a genetic center deficient in epiphy 


sis. The subsequent trauma and bone over 
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growth nearly compensate for the de- 
ficiency in the genetic center. Comparison 
of the hips of these cases with those hips in 
what we believe to be a series of year by 


Fic. 784. Same patient at the age of fourteen. Right 
acetabulum is complete. There is no attempt on 
the left to build on the superior acetabular lip. 
Congenital lack of genetic centers. 


year development shows that that portion 
of the superior acetabulum contributed by 
the ilium never exceeds that of a normal 
ten year old. The closer the approximation 
to this minimum and the earlier the reduc- 
tion is performed, the more likely is the 
surgeon of success, since the cartilage re- 
acts to form a bony ridge. In what we con- 
sider the true type of congenital hip which 
continues to redislocate after reduction, the 
picture is striking. The acetabula may 
range anywhere in development from the 
type of an infant at birth up to ten years. 
The worst dislocations are found in the 
type of hip normally presented at birth 
with the acetabulum slightly wider and 
more shallow. 

When once a dislocated hip is returned 
to its normal position, we must not infer 
that the acetabulum deepens to any great 
extent. The growth which does take place 
is not just the result of the reduction, but 
of the potential power of growth retained 
in the genetic center. Pressure has little 
to do with this building process. There is 
doubtless a possibility that pressure may 
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stimulate the genetic center to greater 
growth, but the normal potential of that 
genetic center is not exceeded. Jansen’s law 
must be recalled concerning the withstand- 
ing of pressure by a bone built in the longi- 
tudinal direction of the strain. We are deal- 
ing with an acetabulum and a femoral head 
which are normally constructed to mu- 
tually withstand the pressure strains. After 
reducing a joint only a slight bony over- 
growth may be expected, and this is refer- 
able directly to trauma, i.e., extra use di- 
rectly applied. In other cases where a sec- 
ondary joint has been formed, we find the 
answer in stresses applied against the nor- 
mal pressure lines. 

Bones are not made to withstand pres- 
sure at right angles to their normal pres- 
sure lines. Such cases show primary bone ab- 
sorption and secondary productive changes 
finally yielding a makeshift secondary 
joint. This series of changes is observed in 
cases of true congenital hip: where the 
genetic center is absent and the dislocated 
head of the femur rests against the illum 
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Fic. 78c. Same patient at the age of fifteen. Increase 
of growth with age. False socket on left is well 
developed. No sign of accessory superior ace- 
tabular rim element. 


near the anterior inferior iliac spine. The ir- 
regular pressure causes first an absorption 
of bone, and secondarily a bone generation 
to form the false socket. This is the position 
in which most operable congenital hips are 
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found. The surgeon makes the superior rim 
posterior to and on a line with the anterior 
inferior iliac spine. His principal failures 
occur when reduction to this point is not 


Fic. 


79. Congenital hips have been traumatized in 
reduction. There has been no attempt by nature 
to develop the acetabular rims, although the 
femoral heads have been held in position. There 
is a slight traumatic overgrowth of bone seen in 
relation to the flattened heads. Above these are 
the traumatized anterior inferior iliac spines. 


accomplished. In more complete disloca- 
tion the femoral head rests high up on the 
illum, posterior to the anterior superior 
iliac spine and in this position generates its 
own joint. We cannot pride ourselves on 
a cure in these cases, since they result in 
Nature’s handiwork and owe but little to 
our skill. 

Contrary to the belief commonly held 
that the early congenital hip cannot be 
diagnosed by the roentgen ray in the infant, 
I believe that it can be diagnosed with cer- 
tainty. The congenital hip socket at birth 
is long and shallow. That portion above the 
epiphysis is slightly elongated and much 
more shallow. The femoral head is still laid 
down only as cartilage, but stereoscopic 
plates taken of both hips with the legs ex- 
tended and held in a proper position pre- 
sent this cartilaginous femoral head of the 
normal hip, below or near the level of the 
Y-epiphysis, while that of the congenital 
hip is shown in a higher position. The posi- 
tion of the head of the femur in the infant 
is determined by the diaphyseal portion of 
the epiphyseal edge of the femur. 

Studies of series of roentgenograms taken 
during the period of epiphyseal develop- 
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ment of any one joint will undoubtedly ré 
veal many interesting and unsuspected 
variations. Secondary epiphyses, ossicles, 
fused ossicles, secondary joints at the sites 
of epiphyses, absence of epiphyses or di 
aphyses, accessory sesamoids and calcified 
bursae will be encountered by the roent 
genologist and, especially in accident 
cases, must be differentiated from frac 
tures. A few simple rules must be borne in 
mind in this connection. Epiphyses may 
fuse normally, remain ununited with in 
tact conjugal cartilage, form an ossicle or 
by vacuolization of its cartilage produce a 
secondary joint. Bursae may calcify and 
later ossify, enlarging a bone. This struc 
ture differs from that observed in an in 
jury. Knowledge of these abnormalities 
with their time and cause of formation and 
location will lead to a better understand 
ing of many mechanical changes and de 
fects in the skeleton which can be properly 
treated by the orthopedic surgeon. 
Included in this study of the hip joint 
are the acetabulum, the anterior inferior 
iliac spine, the head of the femur, the fe 
moral neck and the major and mi 


Fic. 80. High dislocation with coxa \cet 
resemble those normally expected at birth. | 
reduction would undoubtedly g 
because observing width of iliac portion, it 
evident that a genetic center is pt 
to form a competent acetabulun 

chanters. Anatomists describe the acetabu 


lar region as presenting three primary and 
two secondary genetic centers of ossifica 


tion. The former are concern with the 
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ossification of the ilium, ischium and pubis 
respectively. One secondary center is con- 
cerned with the ossification of the anterior 
inferior iliac spine. The second is described 
as being “‘one or more’ lying in the 
Y-shaped epiphysis, at the junction of the 
three main bones in the center of the 
acetabulum. The position of this latter, be- 
tween ilium and pubis, is known as the “‘os 
acetabula.”’ 

In following series of plates taken over 
the growing period of the same individuals, 
we find an additional genetic center nor- 
mally presented, which is most essential in 
the formation of a competent hip joint. It 
is located on the superior acetabular rim, 
principally in the ilium. About the twelfth 
year, this genetic center normally forms a 
true epiphysis on the superior acetabular 
margin. The epiphysis may divide into two 
or more ossification centers grouped around 
the anterior superior, superior and pos- 
terior superior acetabular rim. The possi 
bility of this epiphysis has not been en 
tirely overlooked; but its function and 
significance have never been understood. 

This accessory rim epiphysis has a true 
epiphyseal or conjugal cartilage and like all 
epiphyses may follow one of three courses 
after its appearance at the twelfth to four 
teenth year: (1) It may fuse normally to 
its diaphysis from the fourteenth to eight 
eenth year to accomplish the deepening of 
the acetabular cavity for the reception and 
retention of the femoral head. (2) It may 
remain separated from its diaphysis by a 
layer of cartilage, the survival of the epi 
physeal cartilage which has never ossified 
to join epiphysis to diaphysis. (3) Finally, 
its conjugal cartilage may vacuolize and, in 
disappearing, leave a joint cavity between 
the bony element and its diaphysis. The 
latter is the origin of the congenital ossicle 
of the acetabular rim, so frequently found. 
This development need not stop at one of 
these arbitrary phases, but may show an 
intermediate or transitional type. That we 
are dealing with a true epiphysis is proved 
by: (1) it develops as a germinating center 
separated from bone by a line of cartilage 


Study of the Hip Joint 


wa 


17 


which, after the bone has reached the limit 
of its development, disappears by progres- 
sive ossification allowing the smaller ele- 
ment to fuse onto the larger; (2) failure to 
fuse normally produces the common ossicle 
of the acetabular rim or a secondary joint, 
which must be differentiated from (a) 
arthritic changes, (4) fractures and (c) 
sesamoids. 

In reviewing this we have included a 
complete anatomical description of the hip 
joint from the time of birth up to the 
eighteenth year, including a description of 
the appearance and development of the 
newly discovered acetabular epiphysis. In 
addition the different types of hip joints 
seen daily by the roentgenologist are de- 
scribed. 

The congenital hip is seen to be the re- 
sult of a retardation in the growth or a 
total lack of this very important genetic 
center. The configuration of a congenital 
hip is that normally presented by the child 
at birth, in the worst instances; or, at best, 
no further development than would be ex- 
pected in a ten year old. Added to this pic- 
ture is a slight elongation and flattening of 
the iliac portion of the acetabulum with the 
femoral head observed to lie above the 
level of the Y-cartilage. This demonstrates 
that the iliac portion of the acetabulum 
either lacks its genetic center on the rim, 
or possessing that, lacks the power to form 
the accessory rim epiphysis which at the 
twelfth year normally appears to enlarge 
the superior acetabular margin laterally. 

In studying cases with a unilateral con- 
genital hip, it was first noted that the con- 
genital hip acetabulum and surrounding 
bone grew only by uniform enlargement 
and was an approximating reproduction of 
the shallow infantile hip, only larger. On 
the other hand, the normal hip joint of the 
same individual, if followed over a course 
of years, showed an alteration in general 
shape. 

In all cases this was not merely an en- 
larged infantile hip joint but a joint of en- 
tirely different contour. The change in size 
and shape was found to occur on the an- 
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terior superior, superior and posterior su- 
perior portions of the acetabular rim. 
Measurements of both acetabula, in adults 
showing unilateral congenital hips, were 
taken. In the inferior portions of both con- 
genital and normal acetabula there was 
practically no difference in width. How- 
ever, the superior portion of the normal 
acetabula had increased in width to twice 
the size of the same portion of the acetabu- 
lum of the congenital hip. 

Several outstanding theories as to the 
cause of congenital hip are presented from 
the literature and criticized this 
standpoint. 

Early congenital hips can be diagnosed 
by the following findings: (1) Long and 
shallow sockets; (2) that portion of the 
acetabulum above the epiphysis is slightly 
elongated and much more shallow; (3) the 
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femoral head, judged by means of the up 
per end of the diaphysis, lies above the level 
of the Y-cartilage. 

The constant finding of this accessory 
rim formation on the superior acetabular 
bearing surface can mean only one thing 
it is vitally concerned with maintaining the 
joint’s competence. Roentgenograms of 
congenital hips demonstrate these facts. 
Surgical prognosis is predictable by roent 
gen examination on this basis. We are 
forced to conclude that the 
acetabular rim epiphysis, with its genetic 


accessory 


center which has just now been described, 
is the foundation upon which our knowl 
edge of the congenital hip and other anom 
alies of the hip should be based. 


Acknowledgment is made to my son Hary 
Morrison for his assistance in collecting references, 


arranging material and correcting proot 
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DISCUSSION 


Dr. Frepertck W. O’Brien, Boston. I re- 
gret that the limitations of time didn’t permit 
Dr. Morrison to read his paper. I have had the 
privilege of reading it several times and it is 
most informative and I think probably of very 
lasting value. Not only does it call our attention 
to the new centers along the superior rim of the 
acetabulum, but it gives us the reason why they 
are there—to deepen the rim. 

Later when he discusses congenital disloca- 


tion, he infers that the reason wi 
genital dislocation is because of the congenita 
absence of these new centers. His explanation 
too, of epiphyseal changes, I think, is ver 
luminating and I am going to ask Dr. M 

to differentiate between genet nters al! 
epiphyses, because I think in talking 
them perhaps as though he believed they wer 
the same thing, and yet [ don’t think he dos 
In reading his paper rather hurriedly, | tood 
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from it that in a practical way it will be of great 
value in industrial medicine. I know I have 
been guilty of sins of commission as well as 
omission in this regard. His explanation of epi- 
physeal changes, that is, the normal natural his 
tory, so to speak, of epiphyseal growth with 
union or non-union and the formation of not 
true joints and then perhaps later absorption or 
vacuolation of the epiphysis and ossicle forma- 
tion and spur formation, means that we must 
differentiate between arthritic conditions and 
these congenital anomalies and fracture, es 
pecially in the industrial cases. 

Dr. Percy Brown, Phoenix, Ariz. Dr. 
O’Brien took my initial words from my mouth 
when he said that the presentation time of this 
communication was much too short. I not only 
know what Dr. Morrison has said is but a part 
of his paper today, but also that he has the sub 
ject developed in other directions, so that, from 
what he tells me it would be quite likely that a 
monograph dealing with this subject will be 
published by him later on. 

I can remember, as many of you can, the 
time when the hip joint was the criterion of our 
technical ability, from whatever source. The 
apparatus that could produce a portrayal of the 
hip joint within a reasonable time, anything 
within five minutes, was considered wonderful. 
In the brilliance of our later work on the large 
viscera, our old friend, the hip joint, has perhaps 
faded a bit into the background and has per 
haps become neglected. One has only to read 
such communications as the last English trans 
lation of Dr. Alban Kohler to realize what can 


be done in connection with the examination of 


a joint of this magnitude. 

Dr. Morrison didn’t speak, of course, by rea 
son of the lack of time, concerning his observa 
tions of the changes going on in the epiphysis 
for the head of the femur, with especial refer- 
ence to osteochondritis Perthes’, Legg’s or 
Calve’s disease). It is in this condition particu 
larly that roentgen rays have served a definite 
purpose We have found conditions une xpect 
edly perhaps, through our modern use of roent 
gen rays which, when the case was brought to 
us, Was definitely believed to be tuberculosis 
because, as you know, all hip disease was known 
as “‘tuberculosis.”’ Within the last year I know 
of three or four cases coming under my observa 
tion where Calvé’s, l.egg’s or Perthes’ disease 
was easily demonstrated, whereas clinically it 
was believed to be tuberculosis of the hip. \s 
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you know, the treatment differs so materially 
that you can imagine the importance of diag- 
nosis. 

Another point that Dr. Morrison has brought 
out is the question of the development of a 
tendency to congenital dislocation by reason of 
the changes in the marginal rim of the acetab- 
bulum. That is a very important clinical point, 
it seems to me. 

I will close merely by saying that I feel we 
should pay more attention to the technique of 
the examination of this joint. In the examina- 
the of the alimentary tract it is necessary for 
us to turn our patient to portray various angles 
or planes. We do it constantly, both in roent- 
genograms and of course in fluoroscopy. But 
in the hip where fluoroscopy can’t well be used, 
let us reveal the hip in various angles, always 
maintaining, of course, our impression of the 
standard position which we are all familiar 
with. Professor Kohler has shown, in a series 
of roentgenograms in the English translation of 
his book the same hip, at different angles, and I 
am sometimes in the habit now of using the old 
23° sinus board which all are familiar with, 
pushed under the buttocks on the affected side, 
with a vertical projection from the anode, to 
show more of the acetabular cup or rim than I 
could show ordinarily. I have done this for 
many years in the examination of the glenoid 
cavity. You get a great deal of information by 
projecting the rays from different angles and 
studying them all together. You mustn’t for- 
get “Hickey’s position” or lose sight of it, for it 
has great diagnostic possibilities 

Dr. Ratpo Bromer, Philadelphia. I would 
like to ask Dr. Morrison if he has any explana- 
tion for the much more frequent occurrence of 
congenital dislocations of the hip in the female 
than in the male. Secondly, I believe Jansen, 
some years ago, put forth the theory that 
Legg’s disease or osteochondritis of the hip 


joint occurred in children who showed a con- 


genital acetabular defect. Because of this de- 
fect a change occurs in the lines of stress and 
strain in the head and neck of the femur, as well 
as in the acetabulum, and ultimately osteo- 
chondritis develops. | would like to ask Dr. 
Morrison if he has noticed congenital defects in 
cases of Legg’s disease 

Dr. AtBeErtTus Corron, Baltimore, Md. I 
consider Dr. Morrison’s paper a very valuable 
one. I am sure that many of us have made mis- 
takes in diagnosis owing to the fact that we 
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have overlooked the acetabular epiphysis of 
which Dr. Bishop writes. In adult cases where 
the epiphysis has failed to unite with the acetab 
ulum and remains as a separate bone, the con- 
dition might easily be mistaken for fracture of 
the acetabulum or early hypertrophic arthritis. 
Inquiry into the history of the case, careful 
physical examination and a knowledge of epi- 
physeal development will prevent a mistake in 
diagnosis. 

The technique of roentgen examination of 
the hip joint has been discussed. In addition 
to the routine plain and stereoscopic films of 
the hip and pelvis it is well to bear in mind the 
lateral oblique position advocated by Dr 
Hickey several years ago. This method has been 
of assistance to me in a number of cases where 
it was important to bring out the exact location 
of the pathology in the upper end of the femur. 
It is scarcely necessary in a discussion before 
this Society to mention the importance of the 
proper position for taking anteroposterior 
stereoscopic or plain films of the hips. However, 
| have known mistakes in diagnosis of impacted 
fracture of the neck of the femur to be made be 
cause the technician neglected to keep the legs 
parallel and the feet straight up, where the af 
fected side had been allowed to drop over into 
external rotation. Films taken in this position 
cause a foreshortening of the neck of the femur 
giving an appearance resembling impacted frac 
ture of the neck of the femur. 

Dr. Morrison (closing). These cases were all 
studied stereoscopically and many were asked 
to return and we took plates of them in various 
positions to bring out the situation more dis 
tinctly. In regard to Dr. O’Brien’s question as 
to the relation of genetic centers and epiphyses, 
I shall define what I mean. As bone develops in 
any part little bony spicules will be noticed 
which invade the cartilage. These come together 
heterogeneously and fuse. The cartilage be 
tween them doesn’t remain any length of time 
as the process is a rapidly progressive one. This 
is what I speak of as an ossification center. For 
example: when the ilium begins to develop it 
starts from a bony center and from this point it 
spreads out progressively producing more and 
more bone at the expense of the neighboring 


cartilage. A genetic center is that portion of 


bone at the end of the diaphysis which allows 
for further elongation and development in size. 
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It is the growing center of an epiphy 
this center that I referred to when I was 
scribing the accessory rim epiphysis 


acetabulum. A genetic center may 


and then we note the deficiency of cert 
elements. This is frequently observ: 
fibula, tibia and femur. An epiphy 
growing portion of bone beyond the 


separated from it by the conjugal cartil 


is this connecting cartilage that remai 


while the epiphysis is reaching 
growth and then ossification and 


completely fuse it to the diaphys 
centers are the bone propagating al 


an epiphysis. 


In a study of an epiphysis any of t] 
tional forms may be found. In many 
cases the deformity is due to a comp! 
sence of genetic centers with the res 
of bony elements. In this study this lead 


formation of a shallow acetabulum 


WwW 


extend up as far as the posterior port 


ilium or, as a second degree dis 
pears even with the anterior inferi 
Pressure changes complete the pi 
deformity but are of secondary 
When a genetic centet is present 


epiphysis and conjugal cartilage th 


be restored surgically to resemble 
average ten year old. 


Dr. Brown emphasized an ext 


portant point. It is most essential t 
ent positions and angles in taking | 
hip if a complete picture of its cor 
sired. I didn’t go into particular 
hip because the subject is so broad 
Dr. Bromer asks if there is any 
the congenital hip should occur m 
in the female than in the male. | 


know; but I shall look up the pro] 


tween the two. I know that Jansen 
as having two factors. One is the fa 
head is so much larger in proporti 
the animals that it acts as a fulcrun 


to dislocate when pressure is brough 


utero. The other factor deals with 


difference in occurrence which he as 
wide pelvis of the female. [ cannot 


theories. Any explanation, I belie 
built about genetic failures which may 
ther influenced by the general well b 
individual or some endocrine distur! 


+ 
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A METHOD OF TREATING CARCINOMA 
OF THE VULVA* 


By MILTON FRIEDMAN, M.D. 


NEWARK, 


NI 


HE great majority of epitheliomata of 


the vulva are epidermoid carcinomata 
of the squamous cell type, and are usually 
of a low grade of malignancy (Grades 1 and 
11). This is the usual type of cancer that 
grows in response to a long-standing irrita- 
tion, which at first has induced benign 
hyperkeratotic changes in the skin, fol 
lowed later by involution to malignancy. 
The resultant growth in this particular lo- 
cation, once it becomes malignant, loses the 
essential feature of indolence that charac- 
terizes Grades 1 and 11 epitheliomata else 
where, and develops a tenacity for living 
and growing that few therapeutically de- 
structive assaults can dispel. 


Therefore, in planning the treatment of 


an epithelioma of the vulva, we find our 


selves confronted with a_ slow-growing, 
malignant tumor, which appears to be 


fairly well localized in the early stages, 
thereby seeming favorable for radical sur 
gery. kor various known and unknown rea 
sons, including the peculiar perniciousness 
of neoplasms of the vulva, the five-year 
cures are disappointingly small, averaging 
less than 10 per cent.' Therefore, we turn 
to radium and roentgen rays for assistance. 
For these same reasons, we find that the aid 
offered by radium and 


roentgen rays 1S 


small, but nevertheless it 1s a supplemen 
tary advantage. 

The problem of treating carcinoma of the 
vulva is threefold: (1) destruction of the 
local lesion, which is simple; (2) destruction 
of residual cancer cells in the tumor-bearing 
area, which 1s more difficult, and eradi 
cation of metastatic inguinal nodes, which 
is very difficult. 

The local lesion may be treated by the 
interstitial insertion of gold radon seeds or 
by electrosurgical removal. Interstitial ir 
radiation is not preéminently desirable be 

* From the Radiation Therapy Departments, Bellevue Hospit 
Newark, New Jers« 
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cause (1) the tumor is very radioresistant 
and requires intensive doses of radium to 
destroy it—10~—14 S.E.D. in the tumor itself; 
2) the secondary infection and inflamma- 
tion of the ulcer during the radium reac- 
tion, which seems to be more severe in this 
area than elsewhere in the body, further en- 
hances the probability of metastasis; (3) 
the intense dose required would delay heal- 
ing, if not completely retard it, or would 
leave a painful radium scar which would 
have to be excised later; (4) this local ir- 
radiation would prevent the administration 
of subsequent external irradiation to the 
tumor-bearing area. This tumor-bearing 
area, which is a locus for recurrences, 1n- 
cludes the vestibule of the vagina, the labia 
majora and minora, lateral borders of the 
perineum, the site of the tumor itself, the 
clitoris, and the lateral border of the mons 
in the inguinal fold. 

It is preferable, therefore, first to remove 
the malignant mass with the electrosurgical 
knife. Only the tumor and the invaded tis- 
sues close to the tumor should be excised. 
A wide excision is undesirable because (1) 
the postoperative irradiation is less effective 
when bombarding a surgically injured area 
which contains potent implants of cancer 
cells than when attacking an undisturbed 
area; (2) the possibility of a large irradiated 
wound breaking down is greater than that 
of a small one; (3) the time required for 
healing of an extensive area which has been 
irradiated is additionally prolonged; (4) the 
proclivity of the knife for implanting the 
malignant cells in a larger subcutaneous 
garden is augmented. 

After the tumor is removed, the edges of 
the wound are sewed together. This suture 
line usually breaks down in varying de- 
grees during the subsequent radium reac- 
tion. 


1 Beth Israel Hospitai, 
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RATIONALE OF RADIUM TREATMENT 

We now have an extensive area, in any 
single portion of which may lurk a cancer 
cell. This is the tumor-bearing area de- 
scribed above. It is necessary to expose this 
area to the greatest possible quantity of 
gamma rays necessary for the complete 
destruction of the residual cancer cells, and 
yet compatible with the continued good 
health of the normal tissues. 

The only absolutely effective method of 
administering radium is by means of the 
widespread distribution of gold radon seeds 
homogeneously throughout the tumor- 
bearing area so as to provide a dose of Ic 
14 S.E.D. to the tissues. Unfortunately, this 
is impractical because (1) the tremendous 
dose would cause an intensely painful reac- 
tion, and radium burn with ulceration, 
which would debilitate and devitalize the 
patient because of the prolonged torture, 
and probably cause death; (2) the open 
wound would invite secondary infection, es- 
pecially since urine and feces are constant 
threatening contaminants to the dress- 
ings; (3) it would be impossible to implant 
radon seeds throughout this area evenly 
because of the well-known inability to 
maintain the theoretically homogeneous 
dispersion of the seeds as outlined during 
their insertion (Fig. 3, 7), and as a result, 
part of this tumor-bearing area would be 
sufficiently irradiated so as to destroy all 
remaining malignant cells, and other parts 
would not, thereby invalidating the suc- 
cessful result attained elsewhere; (4) fur- 
thermore, a large quantity of radon would 
be very costly. 

Since interstitial irradiation is inexpedi- 
ent, we must resort to an effective method 
of external irradiation. The latter could not 
provide a sufficient dose to sterilize the 
area thoroughly, but would repress the 
tendency for recurrences, and retard the 
rate of growth of the recurrent nodules, 
converting them into sporadic, slow-grow- 
ing, localized lesions, which could then be 
attacked individually by the implantation 
of measured amounts of radon. The more 
radiosensitive epitheliomata of the vulva 
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(Grades 111 and tv) might be completely 
and effectively controlled by this externa] 
irradiation alone. 

The depth of the tumor-bearing area 
averages 1.5 cm. and seldom exceeds 2 cm. 
If we apply heavily filtered radium (3-4 
mm. lead filtration or its equivalent) on a 
wax mold 1 cm. from the skin, there would 
be a depreciation in the intensity of the 
radiation to about 80 per cent of the skin 
intensity in the first centimeter of depth, 
and S50 per cent in the second centimeter. 
(These latter two figures are estimated, not 
calibrated.) By this means, if the treat 
ment were carefully planned so as to pro 
vide an optimum time interval, we might 
deliver to the skin ina period of two weeks 
3-4 S.E.D. of 
tion. 


of a very energetic type of radia 


The ensuing radium reaction is transient 
and not very painful. The highly penetrat- 
ing, short wave gamma rays employed are 
more ably tolerated by the normal tissues, 
and cause greater destruction to the neo- 
plastic cells than an equivalent dose of 
poorly filtered radon emitting the softer, 
more caustic, less selective, and 
trating gamma rays. 

The inguinal nodes are best tri 
radiation alone. Only 60 per cent or less of 
palpable nodes in carcinoma of the vulva 
are malignant. Secondary infection of the 
original lesion with adenitis accounts for 
the enlargement of the other 40 per 
of the nodes. 

Coexisting carcinoma of th¢ 
side of the vulva, whether it be metastatic 
or transplanted, adopts the characteristic 
of lesser virulence in that it remains local 
ized for a longer period of time, does not 
metastasize of itself until late, and re 
sponds well to radiation. The radiation di 
rected at the primary lesion is usually sufh 
cient to control this transplant or contact 
epithelioma. 
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TECHNIQUE OF 
Mold. External irradiation of 
the tumor-bearing area postoperatively 1s 
accomplished by holding the radium in 


RADIUM APPLICATION 


Radium 
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position with the aid of a wax mold ig. 
1). This irradiation may be carried out at 
the conclusion of the operation, or in four 
days, when primary union has commenced 


Fic. 1. Wax mold 


showing radium 1n place. 


and the sutures have not yet been removed. 
The patient should be placed in lithotomy 
position with the thighs at right angles to 
one another, and with each knee supported 
at right angles with a pillow. 

Cut out a large triangular plaque of 
warmed and softened Columbia molding 
wax impregnated with sawdust and I cm. 
thick. Truncate the apex slightly; bend the 
apical third of the triangle at might angles 
to the rest and mold that into a tube. Insert 
the tube into the vagina, placing the rest 
of the mold against the perineum. Distend 
the tubular portion of the mold as far as 
possible in the vagina with the fingers. 
Compress the perineal part gradually so as 
to conform to the contours of the area. 
Bend the lateral wings of the perineal part 
of the mold to fit against the thighs so that 
it holds them apart. Two strings tied to the 
upper part of the mold and fastened to an 
abdominal binder, together with a T- 
binder, hold the mold securely in place. If 
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the mold is well lubricated with vaseline, it 
is asimple procedure for the nurse to remove 
it and replace it securely, thereby permit- 
ting urination and defecation. There is 
practically no distress to the patient during 
this treatment. 

Radium. The radium tubes are melted 
into the mold in the usual fashion with a 
melting iron. The radium itself should be 
filtered very heavily with 3-4 mm. of lead 
or its equivalent, and employed in units of 
5-25 mg. of radium in each tube. If the 
tubes or needles have insufficient filtration, 
they can easily be wrapped in lead sheeting 
of measured thickness. This heavy filtra- 
tion is desirable because it absorbs the less 
penetrating rays, and permits the egress of 
very highly penetrating gamma rays of 
short wave length. In the opinion of one 
school of thought, these rays exhibit a 
greater selectivity for the malignant cells, 
produce less injury to the normal cells in 
comparison with an equivalent dose of 
softer, less penetrating rays of longer wave 
length, and of most importance, permit 
the administration of 23 to 


3 S.E.D., as 
measured by physical means and yet pro- 
duce only one biological or clinical s.£.p.? 
Furthermore, if only part of the total dose 
is given every day, or every other day for 
two weeks, the skin and normal tissues will 
tolerate an even greater quantity of radia- 
tion because of the daily depreciation of the 
radiation effect.’ 

The wax mold is 1 cm. thick. The wall 
thickness of the radium tube is 3-4 mm., 
making a total radium-skin distance of 13 
14 mm. Usually two tubes are placed in the 
vagina (see Fig. 3, 7); three, if the growth 
has involved the clitoris. The rest are dis- 
tributed on the mold to surmount the labia 
and perineum up to the inguinal fold. 
Krom 8 to 12 tubes may be employed. The 
smaller tubes or needles of 5 or 10 mg. are 
most preferable because they permit the 
administration of the dose over a longer 
period of time. 

Dose. Certain dosage factors are perti- 
nent: (1) One skin erythema dose produced 
by aradium tube 14 mm. long, filtered with 
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Fic. 2. Radium mold fitted in place. The tendency 
of the vagina to extrude the vaginal portion of the 
mold is counteracted by the application of a 
T-binder. The knees are supported in a flexed 

position with pillows. 


2 mm. lead, and placed 1 cm. from the skin 
is equal to 236 mg-hr. of radium.‘ (2) The 
S.E.D. with 3 mm. lead filtration is 255 mg- 
hr. (3) The s.£.p. with 4 mm. lead filtra- 
tion is 400 mg-hr. 

To apply the above figures to the calcu 
lation of the dose in a specific case, let us 
assume a hypothetical lesion as illustrated 
in Figure 2. There are eight tubes on the 
wax mold which is 1 cm. thick. These tubes 
are filtered with 4 mm. lead or its equiva- 
lent, 2 mm. platinum. The biological s.£.p. 
for each tube is 400 mg-hr., and for the whole 
mold is 3,200 mg-hr. However, this is only 
the first constant calculated, and must be 
modified, before the final dose 1s estimated, 
by many variable factors, the knowledge 
of whose value comes to the operator only 
with experience. 

The factors necessitating a slight de 
crease in the originally calculated dose are: 

1. Close proximity of two or more tubes 
which mutually intensify the quantity of 
radiation delivered to the underlying skin. 

2. Cross-firing of tubes inside and out- 
side the vagina (see Fig. 3, ?). 

The factors commanding a correspond 
ing increase in the dose are: 

1. The additional wall thickness of the 
radium tube (which is particularly in- 
creased when lead filtration is employed in- 
stead of platinum) increases the radium 
skin distance, and consequently diminishes 
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the intensity of the radiation that reaches | 
the skin. | 

2. The biological s.£.p. is based on the 
“threshold erythema,” whereas the skin | 
can actually tolerate a 50 per cent greater 
dose, especially when heavy filtration is 
employed. 

3. Assuming that the treatment will be 
given in one continuous dose lasting for one 
to three days, it is well to remember that 
if smaller quantities of radium are em 
ployed in units of § or | 
the radium is of necessity left in place for 
a longer period of time, the tissues can 
withstand a greater quantity of radiant en 
ergy without greater damage. This is due 
to the fact that every twenty-four hours, 


7 
tubes, and 


meg. 


there is a loss of approximately 
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Kic. 3. 7. Diagram showing spherical a1 f t 
in the tumor-bearing area thorot 
by means of implanted gold radon seeds. | 1a 
distribution, which 1s unavoidable, permits 
tered areas of insufficient irradiat! 
quent recurrences. 2. Beneficial effect of cross-firit 
of radiation from coadjacent radium tu 
wax mold. 3. Cross-firing effect of radium from 
side the vagina and on the perineum upon that 
portion of the vulva which is most frequently t 
site of carcinoma. 
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of the absorbed energy in the skin. On the 
succeeding day, that additional amount 
can be administered without causing fur 
ther damage to the skin and underlying 
structures. This is the “‘saturation loss ef. 
fect.” 

4. Should the treatment be administered 
in partial daily doses over a period of two 
weeks, then almost double the original 
quantity of radiation can be administered. 

Since most of the above-mentioned va- 
riables have not yet been converted to con- 
stants suitable for practical use by experi- 
mental laboratory and clinical evidence, 
we must rely on thepersonal judgment of the 
radiation therapist in applying the facts to 
the individual case. 

In conclusion, therefore, 1f the treatment 
is to be administered in one sitting, one can 
safely allow 6 mg-hr. for each tube. 
If the treatment is to be administered over 
a period of two weeks in partial daily doses, 
one can safely allow 1,1 1,200 mg-hr. for 
each tube. If a full treatment is to be given, 
and then repeated in two weeks, one can 
allow 500 mg-hr. for each tube. 


rFTREATMENT OF INGUINAL NODES 


The eV entual Success of the treatment 
depends more on the eradication of the 
stubborn metastatic invasion of the in 
guinal nodes than on the treatment of the 
local lesion. The combination of external 
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and interstitial irradiation in treating these 
glands is more successful than surgery 
alone, or surgery plus irradiation. 

External irradiation is accomplished 
with high voltage roentgen therapy or 
radium pack. When employing roentgen 
therapy, the voltage, filtration and dis- 
tance are not as important as the total 
quantity of radiation administered, be- 
cause the glands are superficial and do not 
require deeply penetrating rays to reach 
them. The utilization of the saturation 
technique of daily divided doses* permits 
the administration of 250 per cent S.E.D. in 
two weeks with no damage to the normal 
tissues. If a radium pack is used, the skin- 
target distance need not exceed 4 cm., and 
a small quantity of radium (100-200 mg.) 
may be used in order to provide a dose of 
10,000—12,000 mg-hr. over each area. 

Following this, gold radon seeds should 
be implanted in the nodes to bring the dose 
in the tissues up to 10-12 S.E.D., according 
to the method so admirably outlined by 
Martin and Quimby.’ The quantity of ra- 
don should be reduced in those areas close 
to the femoral vessels for fear of throm- 
bosis or rupture. 


SUMMARY 

\ method for treating carcinoma of the 
vulva by the judicious utilization of sur- 
gical endothermy, radium, and roentgen 
rays has been outlined. 
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UNFILTERED ROENTGEN RAYS FOR SUPERFICIAL 
CANCERS OF WIDE AND DEEP INVOLVEMENT 


By 


BERNARD P. 


WIDMANN, M.D. 


PHILADELPHIA, PENNSYLVANIA 


OENTGEN rays, radium, electroco- 


agulation, or various combinations of 


these agents, are universally accepted as 
of curative value in the treatment of super- 
ficial cancers. In a series of 220 traced skin 
cancers at the Philadelphia General Hos- 
pital, the superficial lesions are symptom 
free two years or more in 87 per cent of 156 
cases, as compared to $7 per cent in the 
deep, infiltrating superficial lesions (64 
cases). The latter group were late cases, 
complicated by infections and generally 
with muscle, bone or cartilage involve- 
ment. 

These results can be obtained with a 


wide range of techniques in the hands of 


experienced radiologists. The best results 
are achieved with technical procedures 
that suit the particular case. It is obvious 
that no criteria for the treatment of these 
lesions will hold for all cases, because feeble 
and elderly persons are not always suitable 
for the general anesthesia necessary for an 
extensive electrosurgical destruction; hos- 
pitalization, office or clinic visits with in- 
convenient and distant residence, as well as 
other physical and economical considera- 
tions must be weighed in determining the 
choice of treatment. 

Any procedure that will cause slough 
over a wide area will necessarily involve 
considerable toxic absorption and weak 


ness sufficient to prolong the period of 


hospitalization. Heroic measures in ad 
vanced cancer—even though it is an ex 
tensive so-called skin or superficial cancer 

are always likely to precipitate a pa- 
tient into a condition of misery and suffer- 
ing with grave possibilities of recurrence. 
Unless the first treatment is thorough and 
adequate, the likelihood of recurrence or 
failure is great. 


* From the Radiological Department of the Phila lelphia General 


American Roentgen Ray Society, Atlantic City, N. J , Sept. 2 


During the past two years many exten 
sive superficial cancers have been encount 
ered in individuals not physically fit to 
stand the combined irradiation and electro 
surgical procedures ordinarily employed 
for smaller lesions. In many instances the 
involvements were obviously hopeless 
from wide destructive infiltrations of bone 
and cartilage. 


Conservative procedures with filtered 
roentgen rays and radium (both surface 
and interstitial) of varying qualities have 


been successful in many instances. 
There is still much demand for a simp 
and accurate technique that might be 
more nearly ideal. Unfiltered roentgen rays 
127 kv., 0.45 A) have been extraordinarily 
satisfactory and successful in the treatment 
of small lesions of about 1 to 2 cm. in di 
ameter. This size of lesion has shown 
regression and healing with as 


much 
to 10 S.E.D., depending on the thickness of 
the growth (usually given in divided 


aS 


The administration of intensities of 
filtered roentgen rays in excess of - 
S.E.D. to lesions greater than 2 cm., 1. 
lesions 5, 8 and 10 cm. in diameter, neces 
sarily involves great risk of effecting ar 
diation necrosis. 

This study, therefore, is an attempt to 
evaluate unfiltered roentgen rays for the 
treatment of large inoperable skin cancers 

5s, 8 and io cm. in diameter—and 
clinical results obtained with doses of 3, 
10 and 20 s.£.p. Various criteria with dif 
ferent intensities are submitted, individ 
ually 


ASeS 


and collectively. Specimen < 
representing various anatomic sites are dis 
cussed and analyzed, the limitations of 
various technique defined, and recon 

mendations for improved end-results sub 


mitted. 


ees Hospital, Philadelphia.Read at the Thirt M 
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DOSAGE CONSIDERATIONS 


A dose of unfiltered roentgens rays 
(S.E.D.) 1S generally accepted to imply a 
threshold erythema which should be ob- 
tained in about 80 per cent of the cases. 

The reaction appears in about ten to 
fourteen days and subsides in about ten 
days. Depilation occurs in about fourteen 
to eighteen days. A mild redness or blanch- 
ing with subsequent scaling represents the 
minimum erythema dose as contrasted 
with a deep redness of the skin followed by 
blistering and desquamation compatible 
with the maximum skin tolerance to radia 
tion. This latter reaction will appear in 
about eight to ten days and disappears in 
about three weeks, terminating in a bronz- 
ing which frequently persists for several 
months. 

Blanching and redness of the skin de 
pend so largely on the element of personal 
equation that accurate physical measure 
ment controls are now indispensable. 

Unfiltered roentgen rays (100 to 130 kv.) 
may show energy differences that vary as 
much as 50 to 100 per cent according to the 
type of mechanical rectification. Fluctuat 
ing currents, faulty meters, the variable 
glass wall thickness of the tubes, as well as 
the extent of metallic coating on the walls 
from pitting of targets due to hard and pro- 
longed use, are factors that seriously alter 
the output of radiation. Ionization meas- 
urements or the “half-layer value” 
must be carried out routinely for all equip- 


tests 


ments. The output of unfiltered roentgen 
rays 1s not constant for different tubes even 
with the same potential and the same load. 

The interpretation of an erythema has 
been so variable that the confusion and 
difficulties are readily appreciated by the 
wide range of roentgens set forth by vari 
ous authors to indicate the erythema value 
or the skin tolerance of a single roentgen 
treatment that can be safely given on a 
normal skin area. 


The minimum and the 
maximum dose is variously quoted from 


2.5 


range for the 


r for helds less than 1 to 2 cm. 
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in diameter; for larger fields, 1oX15 cm., 
and 20X20 cm., the latitude ranges be- 
tween 250 and 1,200 r (for filtered and un- 
filtered roentgen rays alike).!.?:4.5.8.9.10 These 
differences represent the minimum and 
maximum skin reactions variously reported 
in the literature. Obviously, criteria for 
erythema estimations must be controlled 
by physical measurements. 

It has been generally conceded, experi- 
mentally and clinically, that the biological 
effects of long and short wave length rays 
are similar, the difference being one of ab- 
sorption and penetration. Neoplasms, in- 
volving depths greater than 3 cm., and es- 
pecially 5 to 10 cm., can therefore be 
affected with short wave length rays to a 
much greater and more accurate degree 
and with less risk of skin damage than with 
long wave length roentgen rays. 

Our own experience with different quali- 
ties of roentgen and radium rays for can- 
cers of the lip is convincing evidence of 
similar biological effects because the end- 
results were equally good for early operable 
cases of approximately equal involvement. 

Wood" concludes from many animal 
tumor experiments that there is no differ- 
ence in the lethal effect of long and short 
wave length radiation. 

Kailla and Henshaw,* in an exhaustive 
study of the biological effectiveness of ra- 
diations, found that no matter how the ra- 
diation is measured, there is a distinct dif- 
ference in the effectiveness of roentgen and 
gamma rays, for some biological effects. 
They conclude from experimental results 
that the quantity of radiation required to 
produce a certain degree of effect in a given 
tissue depends on the quality of the radia- 
tion. They noted that the greater relative 
etfectiveness of gamma rays is not the same 
for all tissues examined. Gamma rays were 


found to be 2.9 times as effective as roent- 
gen rays in reducing the growth of the 
shoots of the wheat seedlings, but they 
were 4.1 times as effective in killing Droso- 
phila eggs. In producing skin erythema this 
greater effectiveness is only 1.2 times that 
of roentgen rays. 
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Epilation is a decidedly measurable bio- 
logical effect for long wave length radia- 
tion, but is not always coincident with the 
time of appearance of the erythema. The 
hair of the scalp will epilate with 7o per 
cent and very often with 60 per cent of a 
skin erythema dose; the bearded areas of 
face and neck require gO per cent S.E.D.; 
the pubic and axillary regions usually re- 
quire 100 per cent s.E£.D. for epilation. 
These factors represent our own experience 
and are at variance with some observations 
of others. 

Epilation with short wave length radia- 
tion necessitates a greater dose in terms of 
roentgens. During the past three years we 
repeatedly noted intense erythemas from 
short wave length radiation and frequently 
epilation occurred one to two weeks after 
onset of erythema and very frequently no 
epilation was even observed. 

Our own clinical experience, supported 
by ionization and “‘half-value layer” esti- 
mations, indicates that the skin is decidedly 
less tolerant for long than for short wave 
length roentgen rays (areas 5, 10, 15 and 2 
cm. in diameter). The effect of back-scat- 
tering is greater for hard than for soft rays 
but there is no agreement on the nature 
and extent of this effect. No measurable 
back-scattering has been noted for very 
small areas of 1 and 2 cm. (as measured in 
air). 

Glasser and Meyer‘ found that the 
erythema dose was markedly dependent on 
the wave length and that more than double 
the amount of hard rays (1,300 r) was 
necessary to produce the effect of soft rays 

soo r). Pohle and Barnes? found a slightly 
greater intensity of redness with unfiltered 
roentgen rays (130 kv.) as compared with 
0.5 mm. of copper filter (200 kv.), employ- 
ing 600 r for both treatments. They did an- 
other series of control exposures at 130 kv. 
(unfiltered, 1, 2, 3, 4 mm. Al., 0.25 mm., 
Cu plus 1 mm. Al), with increasing energy. 
Theoretically the values used should repre- 
sent threshold values for the erythema, but 
no uniform reaction was observed. 

Marie’ measured the intensity of radium 


Widmann O 
needles arranged in a suitable pattern over 
a large area and observed a great increase 
in the depth dose. He found no evidence 
that the gamma rays of radium act upon 
the individual cells in any different way 
from that of the gamma rays given off by 
the roentgen-ray tube. The destruction of 
the individual cell, which 1s probably dt 
to the electron energy released in the cell, 
is accomplished, it is most logical to 
lieve, by the slow-moving secondary 
tertiary electrons, rather than by the high 
speed ones. Marie believes it is theoreticall 
improbable that there will be any dif 


ence between the effects of equal Quantities 

of radiation of any wave length. 
Chamberlain and Newell! found no dit 

ference in the epilation or erythema pro 

duced by equal doses in r units l hard 

\-eff. 0.17 A) and soft (A-eff. 0.45A) r 

gen rays (doses varied in 20 per cent steps 


from 1,600 R down to 215 R 


rECHNIQUI 

At the Philadelphia General Hospit 
Weatherwax established the maximun 
safe erythema dose for unfiltered roent 
rays (127 kv.) as soo r, and 8oo r for 
kv. and 0.5 mm. of copper. 


Weatherwax and Robb’® have recent 


made further studies which conform to th 
findings of Glasser and Meyer that tl 

erythema values depend on the quality of 
roentgen rays used. (All measurements 


made in air.) For example: 


filter 127 kv. =< 
4mm. Al 127 kv. =6 
6mm. Al 127 kv. =65 


.¢ mm. Cu 200 kv. 
Weatherwax and Robb found that 1.5 ¢1 
of water will absorb as much radiation 
.§ mm. of aluminum (127 kv.); that 


of water will absorb as much radiation as 
1 mm. of aluminum, and that 3.2 cn 
water will absorb as much 
aluminum. 

In actual clinical work, therefore, thé 
first centimeter of tissue will abs about 
22 per cent of unfiltered roentgen rays (12 
kv.); 2cm. of tissue will absorb 4 r 


+ 
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3 cm. of tissue will absorb about 60 per 
cent, and 4 cm. about 67 per cent. 

In practical clinical therapy it was felt 
that ulcerating neoplasms presenting a 
depth of 0.5, 1, 1.5 and 2 cm. and even 
more would be ideal for massive intensities 
of long wave length radiations. The sloughs 
and fungations should readily filter out the 
caustic qualities and afford a tissue filtra 
tion that would give depth doses sufh 
ciently adequate to destroy cancer without 
serious destructive effects on the aeeper 
lving normal tissues. 

On the basis of these observations, an 
attempt was made to lay down some 
mathematical procedure that would admit 
of a greater intensity of unfiltered roentgen 
rays without producing a dangerous radia 
tion necrosis for fields of 5, 10 and 15 cm. 
diameter. 

Small areas of 1 and 2 cm. diameter have 


been given 5, 10 and 15 S.E.D. (2,5 to 


7 e r) with excellent clinical and cos 
metic results. The thickness of these le 
sions ranged from 2 to 5 mm. All lesions 
showed infiltrating margins. An excess of 3 
S.E.D. was never given unless there was ob 
vious infiltration. 

Large ulcerating lesions 5, 10 and 15 cm. 
in diameter, involving exuberant granula 
tions with fungations 1 to 5 cm. in depth, 
were given similar doses of unfiltered roent 
gen rays (127 kv.) of §, 10 and I§ S.E.D. 


and usually given in 
doses ot to 4 ONCE a week. 


In several instances 20 S.E.D. once a week 

10, r) in divided doses were given but 

these Cases presented extraordinaril\ large 
fungating neoplasms. 

The following factors were employed as 
standardized by Weatherwax.* 

1. Unfiltered roentgen rays: kv. 
crest value with 12.5 cm. spheres); 5 ma.; 
mechanical rectification, effective wave 
length 0.42 A; erythema dose equals S00 r. 

Be Filtered roentgen rays: 2 kv. (crest 


value with 12.5 cm. spheres); 30 ma.; 


* All ) t ay 
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water-cooled tube; mechanical rectifica- 
tion; effective wave length 0.16 A; ery- 
thema dose equals 800 r. 

3. Gamma radium rays: filter 0.§ mm. 
silver plus 3 mm. lead (in contact gives in- 
tense erythema with 350 mc. at distance of 
5 mm. This combined metal density is ap- 
proximately 2.5 times greater than the 
density of 2 mm. of brass). 

The areas treated were 3 to I5 cm. in 
diameter. Epilation and erythema intensi- 
ties are not recorded for these cases because 
the radiation was sharply localized to 
fungating ulcerations. 

An experience with doses of unfiltered 
roentgen rays involved: 


2 S.E.D. (1 r) weekly for 3 « 


10ses akg 
> S.E.D. (1500 r) weekly for 2 doses (3000 r) 
> S.E.D. (1500 r) weekly for 3 doses (4500 r) 
5 S.E.D. (2500 r) weekly for 1 dose (2500r) 
5 S.E.D. (2500 r) weekly for 2 doses (S000 r) 
5 S.E.D. (2500 r) weekly for 3 doses (7500 r) 
5 S.E.D. (2500 r) weekly for 4 doses (10000 r) 


Contact gamma radium applications 
were combined with the above factors in 
selected cases, particularly in infiltrating 
lesions. The radium intensities were usu- 
ally equal to the total intensites of applied 
unfiltered roentgen rays but the irradiated 
area with radium also included the sur- 
rounding normal skin (about I to 3 cm.). 
Only the ulcerated areas received these 
combined qualities of radiation. 

When high voltage roentgen rays were 
employed with the above factors the tech- 
nical procedures of limiting the total skin 
dose to 150 per cent s.E.D. on basis of satu- 
ration as set forth in another paper by me” 
were adhered to. 

\t no time was the unfiltered roentgen 
radiation permitted to extend to the ad- 
jacent normal skin margin beyond 2 to 4 
mm. 

The approximate thickness of the exu- 
berant fungations or granulations and the 
square surfaces of the lesions were deter- 
mined in millimeters or centimeters (esti- 
mated and photographed—not always ac- 
tually measured). 


|| 
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MATERIAL 

During the past three years 104 cases of 
superficial cancer have been treated. Forty- 
six cases with wide and deep involvement 
were treated with unfiltered roentgen rays. 
(Rodent ulcer, 9 cases; lip, 14 cases; breast, 
6 cases; other skin areas, particularly about 
the face, 17 cases.) 

Twenty-two cases were treated with 
combinations of unfiltered and_ filtered 
roentgen rays, and gamma rays of radium. 
(Rodent ulcer, 4 cases; lip, 7 cases; breast, 
2 cases; penis, 2 cases; other skin areas, es- 
pecially about the face, 7 cases.) 

There were 36 early cases studied from 
the standpoint of different techniques. 

Lesions of similar anatomic sites, of like 
cellular characteristics and with involve- 
ments of apparently equal extent showed a 
wide range of responses. These differences 
were especially marked for the squamous 
cell types of cancer. 

Any lesion that failed from previous 
treatment with roentgen rays or radium or 
electrodesiccation, or a recurrent lesion 
from such previous treatment, was not 
amenable to additional effects of unfiltered 
roentgen rays. In exceptional instances, 
regressions of resistant or recurrent lesions 
were noted when the quality of additional 
radiation was changed—particularly to 
ward the short wave length side. 

The recurrent and resistant lesions gen 
erally were more successfully managed by 
complete electrocoagulation and then sup- 
plemented with short wave length roentgen 
rays or radium packs. Complete eradica- 
tion by surgical or electrosurgical pro- 
cedures is almost always necessary for the 
resistant or recurrent lesions because of the 
extensive fibrosis, hyalinization and dimin- 
ished circulation from the diffuse oblitera 
tion of the finer capillary blood vessels 
the endarteritis which goes hand in hand 
with prelonged or heavy irradiation making 
a bed of tissue most unsuitable for any 
good effects from further irradiation. 

Superficial lesions, 1 and 2 cm. and also 
4 to 6 cm. in diameter, with granulations 
of 1 to 2 mm. thickness, required about 3 
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s.E.D. unfiltered roentgen rays and showed 
excellent results with soft, smooth scars 
and without telangiectasis. Two 
(1,ooo r) oncea week for two to three treat 
ments r) offered equally 
good results. Any dosage in excess of this 
frequently resulted in delayed healing, and 
the risk of thick telangiectatic scars is al 
ways imminent. 

There 1s always the obvious element of 
uncertainty in estimating an exact dose and 
defining a clinical cure. Residual thicken 
ings and local reactions to iniammation are 
sometimes aggravated by radiation 
tions and confound decisions on the possi 
ble necessity of additional radiation. Th 
anxiety as to whether sufficient treatment 
had been estimated is further acc 


(2.000 to % 


ntuated 
by the slow regressions usually extending 
over a period of four to eight weeks. 


Kor these reasons all small superficial 
cancers (except lesions of the evelid) ar 
routinely treated with complete removal by 
electrodesiccation. Biopsy, complete de 


struction and postoperative roentgen treat 
ment are done at the same sitting. The pro 
cedure is as follows: 

under novocatt 


Destruction is done 


anesthesia (1 per cent) by electrodesicca 
tion after biopsy. The charred surface over 
the base of the wound 1s thoroughly cur 
retted to avoid leaving intact any 
of soft bleeding granulation tissu: 
clinically should always be held as evidenc 
of remaining disease. A sharply localized 
dose of roentgen rays is applied (2 s.k.p. 
2mm. aluminum, 127 kv., for squat 
cell lesions to be repeated in one wet 
to 2 S.E.D., no filter, 127 kv., for basal cell 
lesions according to the extent of infiltra 
tion). 


Usually no further treatment is nec 
sary. The experienced operator is at onc 
satished that the disease has been con 
pletely eradicated (for basal cell cancers 
and the additional irradiation safeguards 
him against the possibility of deeper lying 


enmeshed in firm and 


healthy tissue 


The 


cells apparently 
usually squamous 


additional 


1] 
CCll 


irradiation 


sions). 
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serves to promote a soft smooth scar, par- 
ticularly if there is any tendency to keloid 
formation. 

For squamous cell lesions, filtered radia 
tion of necessity must supplement electro- 
desiccation, because the microscopic pat- 
tern shows neoplastic cells dovetailing into 
the surrounding normal structure, so that 
electrodesiccation alone would obviously 
involve the destruction of 
much normal tissue. Even then the disease 
could not always be entirely destroyed. 
Krequently 


unnecessary 


the metastatic lymph nodes 
may be involved without clinical evidence 
of such extension. 

Superficial cancers of wide and deep in 
volvement and clearly inoperable are not 
usually ideal for a thorough and adequate 
electrosurgical removal. Recurrences are 
frequent even after painstaking and exten 
sive destructive pr cedures. 

In order to ascertain whether a more 
radiation 


conservative and vet efficient 


technique might be adequate ror these 
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cases, an intensive and systematic clinical 
study was made on the effects of large 
doses of unfiltered roentgen rays. Extensive 
rodent ulcers with bone and cartilage in- 
volvement showed startling results within 
a short period of time (about four to six 
weeks) with surprisingly large doses of un- 
filtered roentgen rays. 

In some instances the doses exceeded the 
findings of Weatherwax on the absorption 
of radiation in the first, second and third 
centimeters of neoplastic tissue, and the 
unusual tolerance for the large doses out- 
lined in the following case reports is not 
readily explainable. On the other hand, 
some very resistant and recurrent lesions 
did not show a commensurate tolerance or 
response with resulting wide breaking down 
of tissue and protracted healing. 

The following cases are discussed in de- 
tail because they are substantially repre- 
sentative of the various types of involve- 
ments that have been subjected to large in- 
tensities of unfiltered roentgen rays. 


regression for two years. Death from uremia. Treatment: 


to five different areas with overlapping doses with a 
1929; B—June 11, 19? 
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Fic. 2. Case 11. Rodent ulcer; clinical regression for six months. Death from pneumonia. Treatn 
(9,000 r) administered within three weeks on the basis of 6 S.£.D. once a week. A—May 18 3—Oct 


ber I, 1929. 


Case 1 (Fig. 1). A rodent ulcer showed funga- 
tions to the extent of 1.5 cm. thickness in the 
center of the ulcer and varying from § to | 
mm. about the margins of the ulcer. Unfiltered 
roentgen radiation was applied to five fields, 
cone 5 cm. diameter, directing the central 
beam from the center to the periphery, care- 
fully protecting the normal skin with lead about 
¢ mm. beyond the visible margin of the dis- 
ease. The margins of each field of radiation 
overlapped. The intensity of the overlapping 
radiation about the periphery of the ulcer was 
12 S.E.D. (6,000 r), and in the center of the le 
sion 34 S.E.D. (17,000 r). Treatments were 
completed in one week. The foul, sloughing, 
bleeding mass regressed within six weeks. This 
man was sixty-seven years old, and physically 
was not fit for general anesthesia. Electro 
surgical removal was contraindicated because 
of the wide involvement. There was no clinical 
evidence of recurrence within two years. Death 
was from uremia. There was no active ulcera- 
tion and no local changes to indicate radiation 
necrosis. Skin margins were soft and smooth. 


Slight infection persisted about the margin of 


exposed dead bone (superior maxilla). The 
mucous membrane of nasal septa and remain- 
ing palate was of normal color and intact. 


» 1929; D 


Case mu (Fig. 2). Rodent ulcer « 
The thickness of the overlying granulatior 
was about 6 mm. about the margins 
10 mm. in the center. In eleven day 


(9, r) unfiltered roentgen rays was given 
(3 treatments of 6 s.£.p. each at weekly inte 
vals) with complete regression within six week 
No recurrence and no radiation necrosis wa 
noted within six months. Death wa 
pneumonia. 

Case mt (Fig. 3). Rodent ulcer « parot 


region was markedly infiltrating with a thick 
ness of overlying granulation tissu 
4mm. The infiltrating character of this g 
was much greater than can be seen from the 
illustration. Unfiltered roentgen radiation wa 


ubout 3 t 


localized to this region 

Contact radium plaques were appli 

of silver and 1 mm. of lead) at the same ti 
and within a period of six weeks a total of 
S.E.D. (g,600 r) additional radium radiation was 
attained. (Total of the two qualities of long and 
short rays delivered was 18 s.£.D., or 12,6 

The radium filtration in this instance was 2 mn 

of lead less than is now routinely employed tot 
heavy doses in the infiltrating lesions. The thin 
granulating surface was totally inadequate 
to filter out the caustic effects of the large dose 
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Mic. 3. Case m1. Re t ulcer; delayed | ng about one year. Biopsy of margins and center of ulcer show 
! \ ce of malignant disease at this time. Treatment: 18 S.E£.D. (12,600 r) with combined unfiltered 
‘oentgen ra 6 0% and radiur 12 S.E.D. (g,600 r), filter mm. silver plus 1 mm. 
administered. A typical radiation necrosis oc- cell carcinoma (two separate biopsies). Clin- 
curred which unnecessarily delayed healing ically a complete regression was obtained with 


aby ut one Vear. 


This experience was noted in two squa 
mous cell lesions and led to a revision of 
technique—-unfiltered roentgen rays limited 
to 2 S.E.D. at one sitting and repeated once 
or twice at weekly intervals according to 
the thickness of the surface growth (never 
to exceed 10 S.E.D.— S, r for 1 cm. thick- 
ness of tissue), and always supplemented 
with additional heavily filtered surface ra 
diation—-usually contact radium _ plaques 
filter: 0.5 mm. 


lead: total intensites ot 


about 2,¢ r). Adjacent glandular areas 
are always treated with high voltage roent 
gen ravs. 


Case iv (Fig. 4). This case illustrates the 


dangers and complexities that trequently arise 


in the treatment of recurrent lesions that pre- 
viously received heavy irradiation. The speci 
men was microscopically a benign cystic epithe- 
lioma but as the lesion progressed, one month 


later another specimen showed a squamous 


of silver and 3 mm. of 


9,209 mc-hr. of interstitial gold seed (0.2 mm. 
gold) irradiation. Two years later nodular re- 
currences in the center of the scar grew pro- 
gressively larger with infiltration and axillary 
and supraclavicular metastases. The metastatic 
nodes subsided with high voltage roentgen 
radiation distributed over the entire right chest. 
Unfiltered roentgen radiation was localized to 
two ulcers over the original site of the lesions, 
2.5 and 5 cm. in diameter respectively—with a 
total of § s.E.p. (2,500 r) to each area. The 
breaking down of tissue was rapid and diffuse 
and eventually involved an area about 6X 10 
cm. Six ridge-like border 
squamous cell carcinoma) along the inner 


months later a 


margin 1.5X6 cm. was given an additional 
3 S.E.D. (1,500 r) with a resulting deep furrow 
from a gangrenous slough extending to the 
bone. Within a year healthy granulations ap- 
peared. The wound is not healed but is covered 
with a clean, solid, granulating base and 
healthy margins. 


The long duration of the disease, the 
transformation of a benign cystic epi- 


be 
| 


bic. 4. Case 1v. Squamous cell carcinoma engrafted o1 


two years with gold seed implantations g,20g mc-ht 


rays with widespread breaking down of tissues. No 


since treatment one year ago. A—November 23, |! 


thelioma into a squamous cell type with 
axillary and supraclavicular metastases, 
and response of regional lymph _ node 
metastases to treatment with apparent 
clinical cure five years after onset of disease 
are significant and outstanding factors in 
this case. The diminished tolerance for un 
filtered roentgen rays in this instance 1s 
probably accentuated by the diminished 
resistance of the tissues from the previous 
heavy interstitial radiation, and the very 
thin layer (2 to 3 mm.) of overlying granu 
lation tissue. 

The following cases illustrate various 
points of technical discriminations success 
fully employed in the treatment of ad 
vanced superficial lesions. 

Cases v and vi. (Figs. ¢ and 6). Deep 
filtrating squamous cell cancers treated with 
two unfiltered doses of roentgen rays, 2 s.E.D 
and 2 S.E.D. (1, and 1,soor), with one week 
interval between treatments. Radium was ap 
plied during the same period of time. Capsules 
were arranged in plaques so that all surfaces of 
ulcerated areas, including a border of 2 cm. of 
the adjacent margin of healthy skin, were given 
intensities of 3.5 s.£.p. High voltage roentgen 
ravs (200 kv., 0.5 mm. Cu) were administered 
to the adjacent lymphatic area of the neck and 
included the regions treated with unfiltered 
roentgen rays and radium (to saturation—1I65 
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1a benign cystic epithelioma. Cx my] t 


Pe cal recurrence WaS given § unt 


g2 


local evidence of recurrence, but ulcer 


>; B—March 2s, 192g; C—Novem| 


per cent s.£.pD.). The thickness of t 
tissue was I cm. The total int 
combined qualities of radiation on 
cm. beyond the margin of disease w 


of these cases 


metic results. The rac 


idiation rea 
volves considerable edema and d 
tion, subsiding completely with 
eight weeks. The procedure 1s ¢ 
and has been tolerated by e\ 
vanced cases. 

These Cases are represe ntati 
sults of this technique ot combu 
ties of radiation for similar lesion 
the outline now followed routine! 
types of cases. The ettect of oT 
of unfiltered radiation is too ca 
superficial in character and 1s 
able to the destruction of ou 
without extensively destroying 
sues with a resulting great dela’ 
and a greater danger of not curing 
mary lesions, because the deeper | 
become enmeshed the extensi\ 
so compatible with the causti 
the soft or long wave length radiat 
therefore tends to growth restral 
currence with frequent necrosi 
fection. 


a 
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; 
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1. Complete clinical regression for two years; treatment 


weeks. See details in text. A—December 12, 1928; B—June 12, 


| regression eight months. Treatment: 10 s.£.p. with combined qualities of 
tails. A—kebruar » 1931; B—June 27, 1931. 
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B 


Kic. 7. Case vit. Spindle cell sarcoma; regression of about 8 


) per cent of neoplasm within six 


a total dose of 35 s.£.p. (17,500 r). See details of treatment in text. A and B—November 


D—January 22, 1931. 
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Cask vu (Fig. Spindle cell sarcoma 


10X14 cm. and g cm. thick at center and 4-5 
cm. elevation of fungation about margins was 


treated with combined unfiltered roentgen rays 


and radium. It grew slowly but steadily larger 


after high voltage roentgen therapy. Several 
months later treatment was again resumed with 


combined unfiltered (127 kv.) and filtered high 


voltage (200 kv., 0.5 mm. Cu) roentgen rays 
and radium packs. The combined filtered 


roentgen rays and radium were applied to the 


intact skin area on the anterior and posterior 


surfaces of the neck and on the opposite side of 


the neck with a total combined dose of 2 


given in divided periods over a month 
to each skin part. Unfiltered roentgen rays over 
the surface of the lesion was applied three times 


at weekly intervals as follows: (a) Four tri 


angular areas §X6 cm. were given § s each 
total 20 S.E.D., or 10, r). (6) One week later 
the surface of the lesion regressed to 8 cm. dia 
meter which was divided into two areas and 
given § S.E.D. each (total 2,500 r). (c) At the 
third week the lesion regressed to 5 cm. dia 
meter and a single § S.£.D. was again applied 
The total dose for any given part of th face 
was IS S.E.D. (7,¢ r). The total dose of un 
filtered roentgen rays cross-firing through the 
tumor was 36 S.E.D., or 17,5 r. The addi 
tional short wave length radiation (high voltage 
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roentgen rays and radium) admitted an addi- 
tional 2.5 s.E.p. (2, r). The infiltration at 
the base of the lesion never completely sub- 
sided. The patient was remarkably comfortable 
for four months after complete regression of 
the fungating mass. 


It is not fair to assume any selectivity 
to long wave length radiation in this in- 
stance. The failure of the previous short 
wave length radiation can properly be 
ascribed to insufficient irradiation in the 
light of a very resistant cellular type of can- 
cer. The phenomenal regression should be 
interpreted as an effect of the caustic action 
of the long or soft unfiltered roentgen rays. 
No skin effects 
within a period of four months. 


deleteri us 


were noted 


Case vit (Fig. 8). Adenocarcinoma of but- 
tocks; no primary rectal disease found. Involve- 
ment diffuse, 10X15 cm., with multiple ulcer- 
ating surface nodules. There was marked swell- 
ing of entire buttocks with a deep redness of 
skin, suggesting a so-called malignant cellulitis. 

Unfiltered roentgen radiation was applied to 
an area 10X15 cm. The total dose was 4 S.E.D. 


2 r) and 


: was repeated in 
Three months later an additional ¢§ s.E.pD 


three weeks. 
. Was 
applied. At the same time high voltage roent- 


Fic. 8. Case vii. Ader noma of buttoc 


ease for a period of about three years. G 


ocarcl 


stroyed by disease. Treatment: 13 s.£.p. unfiltered 
bined with 480 per cent s.£.p. of high volta 


12X10 cm. 


Marked clinical regression 


and very decided arrest of dis- 


| health excellent at this time. Anal margin completely de- 
1 roentgen rays administered within three months, com- 
ge roentgen rays during a period of five months over a field 
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gen radiation was applied, extending well be- 
yond the clinically involved area as follows: 
May, 1929, total intensity on skin was 166 per 
cent s.E.D. (200 kv., 0.§ mm. Cu); July, 1929, 
200 per cent with 1.5 mm. Cu; November, 1929, 
120 per cent, with o.§ mm. Cu. 

Within a period of five months a total roent- 
gen radiation was applied as follows: 13 s.£.p. 
(6,500 r) of unfiltered roentgen rays; 450 per 
cent s.E.D. (3,840 r) of high voltage roentgen 
rays. The area of disease rapidly regressed, 
leaving a deep crater-like wound with healthy 
base. There is no slough nor skin reaction to in 
dicate any caustic effects of the radiation. Dur 
ing the past year at different times fragmentary 
nodular recurrences about the skin margin have 
been successfully controlled with gold seed 
implantations in isolated areas. 


This case is remarkable because the pa 
tient has never ceased to continue to carry 
on her household duties; she has never been 
hospitalized and is unusually well physi 
cally over two years. The puckering of the 
rectal folds in the illustration presents a 
knob-like projection resembling a cervix 
uteri. The anal sphincter is destroyed and 
the rectum retracted. 


CONCLUSIONS 


There is abundant clinical evidence to in 
dicate a wide range of technical procedures 
that may be successfully employed in radia 
tion treatment of superficial skin cancers. 

The difference between the minimum 
and maximum safe doses (250-2,500 r) are 
factors to be controlled by an experienced 
radiologist. They also depend upon the cell 
type of the cancer, amount of previous ra- 
diation, as well as the extent and anatom- 
ical site involved. 

Dosage factors have been established at 
the Philadelphia General Hospital by 
Weatherwax as follows: 1 s.£.D. equals soor 
with unfiltered roentgen rays (127 kv.); 1 
S.E.D. equals 800 r with filtered roentgen 
rays (200 kv., 0.5 mm. of copper). All 
measurements made in air. 

Clinically and experimentally the biolog- 
ical effects of long and short wave length 
rays are similar. The difference is one of ab- 
sorption and penetration and these factors 


Widmann O 


argue for short wave length radiation in th 
treatment of deep-seated or 
cancers. In 


infiltrating 


our own clinical experienc: 
epilation and erythema factors vary with 
different qualities of rays. Kailla found a 
distinct difference in effectiveness of roent 


gen and gamma rays for some biological 
effects. 

All radiation procedures should be car 
fully checked with ionization 
value layer estimations. 

Small superficial cancers (1 to 2 cm. in 
diameter), in 


and half 


our experience, are best 
treated by electrodesiccation, after bi psy, 
to be followed by curettement of the 
charred base so that no soft bleeding granu 
lations of malignancy will be left intact. 
A localized dose of 2 s.£.D. (127 kv.), no 
filter (1,000 r) or 2 mm. of aluminun 
r) usually completes an adequate treat 
ment for a basal cell cancer. 

If biopsy shows squamous cell c: 
then additional radiation 2 s.£.D. 

127 kv. 2 mm. Al) localized to 
should be given one week later. Gam 
radium (2 to 4 mm. brass filter) is also 
widely and successfully used (with electri 
and without electr 
desiccation about 2 to 4 s.£.p.). High v 


age roentgen rays should routinely be giv 
to the glandular area of the neck to th 
limit of skin tolerance (150 per 
in about two weeks 

Unfiltered roentgen rays for the small | 
sions should not exceed 2 s.£.D. This dos 
may be repeated once a week for two 
three weeks. Heavier doses at more f1 
quent intervals have been 
cess but such 


given with 
intensities cannot be pr 
scribed nor recommended because the lat 
tude of danger is so small and the prox 
dure is almost entirely empirical and m: 
fail even with the most expert operator 
The procedure has an additional handicay 


from the anxiety caused by the sluggish 


regressions that are frequently encountered 
Six to eight weeks). Telangiectatic scars 


with thickening are sometimes unsightl) 
and are always potential areas for seco! 
ary malignant degeneration. 


| 
| 
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The use of filtered rays or 
radium alone needs no discussion. Their 
curative value with good results is well 
known and except for lesions about the 


roentgen 


eyelids, must, in our experience, rank sec- 
ond to electrodesiccation, to be follow ed by 
roentgen rays or radium. 

The use of unfiltered roentgen radiation 
has been followed by excellent regressions 
and cures for large (2.5 to 15 cm. diameter) 
superficial cancers, but the oC od results ap- 
pear to be entirely dependent upon the 
caustic effects of the long or soft radiation. 
There is no safe mathematical procedure 


for estimating the necessary intensity of 


unfiltered roentgen rays. As much as 10 to 
15S S.E.D. has been administered with ex- 
cellent clinical regressions when the tumor 
thickness was more than 1 cm. A thickness 
of § to 10 mm. can be given ¢§ to IO S.E.D 


but it 1s safer to give this in divided doses 
over a period of two to three weeks. 
Squamous cell cancers should always be 
supplemented with gamma radium rays to 
the surrounding healthy margins as well as 
the actual lesion because the cellular ar 
rangement is less compact than the basal 
cell cancer, and tends to ramify into the 


surrounding normal structure to an extent 


that 1s not amenable to clinical recogni- 


tion. 
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For this reason high voltage roentgen 
radiation or radium in the form of packs 
must also be given to the surrounding 
glandular regions. Ordinarily about 6 to 8 
S.E.D. (3,000—4,000 r) of unfiltered roentgen 
rays in divided doses (2 s.£.D. once a week) 
localized to the lesion, combined with 2-4 
S.E.D. (1,500-3,200 r) of gamma radium 
rays on the lesion are effectual for infiltrat- 
ing inoperable cancers of wide involve- 
ment, particularly about the lip. 

This experience clearly demonstrates 
that there is no mathematical procedure 
that can be set down for the administration 
of great intensities of unfiltered roentgen 
rays. A full account of the technique and 
experience with large doses is given for 
the various cases, illustrating a wide lati- 
tude of doses employed. Radiation necrosis 
has not been a serious factor in our experi- 
ence but this element is great if special pre- 
cautions are not exercised. Only large su- 
perficial cancers—2.5 to 10 cm. in di- 
ameter—should receive these intensities of 
unfiltered roentgen rays. 

The results are sufficiently striking to 
justify the recommendation of unfiltered 
roentgen rays for selected cases of wide in- 
volvement, and to be combined with heav- 
ily filtered radium and roentgen rays for 
squamous cell cancers. 
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DISCUSSION 

Dr. A. U. Desyarpins, Rochester, Minn. I 
must say I admire Dr. Widmann’s courage, 
because it takes a good deal of intestinal forti- 
tude to tackle such a scheme of treatment. 
Probably the main secret of his fortitude is the 
character of the patients he is dealing with, 
mostly old persons with hopeless lesions. Any 
effort to make their life more comfortable is 
worth while. With the class of patients with 
whom we have to deal we could not, as a rule, 
go quite so far. But in selected cases, I have 
followed a somewhat similar scheme. I learned 
years ago that a heavy, single dose of unfiltered 
or filtered rays over a small area may be given 
without fear of ulceration, but if the area is too 
large, ulceration is likely. This is not an in- 
fallible, but a general rule. 

On the other hand, in dealing with lesions 
larger than 5 centimeters, filtered rays are 
preferable. To a small area, from three to five 


erythema doses may be given, and t 
followed at the same session by from 
five erythema doses of unfiltered 
amazing to see the regression that tak 
sometimes within a week. 


In many such cases the patient 
much more comfortable, the 
diminished greatly or sometimes di 
pletely for a time, and the problem 
is greatly simplified. They ultimatel 
from some complicat 
Widmann has already emphasiz 
almost impossible to standardize 
of treatment so that all radiologi 
a particular formula. Each case 
problem. I make it a point 
myself and help the technician pla: 
and arrange the lead protection 
the lesion exactly. I 
nician; all she has to do is to 
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A NOTE ON SHADOWS OF FENESTRATED RIBS 
IN ROENTGENOGRAMS* 


By HENRY C. SWEANY, M.D. 


CHICAGO, ILLINOIS 


HE. anomalous development of ana- 
tomic structures is only one of the ex- 
treme variations that organic life is heir to. 
Some of these anomalies are important to 


surgeons, some to biologists, while certain 


ones are of interest to roentgenologists. 


Although 


anomalous ribs are relatively 
common, they sometimes cause difficulty 
in the interpretation of roentgenograms, 
especially where they form annular shadows 
that may simulate cavities, pleural blebs, 
etc. The incidence of rib anomalies is from 
i to 2 per cent, but the fenestrated or 
forked ribs causing annular shadows are 
fewer in number, although perhaps not as 
few as the scarcity of reports might lead us 
believe. 

In 1884, Ferrier! described a bifurcated 
third left costal cartilage forming an open 
ing 3.5 by 2.5 cm. Obviously there was no 
mention made of roentgen shadows at that 
time, but the author considered such anom 


* From the Resea Laboratories of the Mu Tuber 


alies rare because he had not found any 
reports in the literature. No doubt they 
were more difficult to find than after the 
roentgen ray was made use of. In 1899, 
Popowsky? presented a series of 4 such bi- 
furcated ribs, viz., the second, third, and 
fourth ribs on the right, and the fourth rib 
on the left. All were connected with the 
sternum by cartilage junctions. The author 
considered it a regressive phenomenon be- 
cause in anthropoids and human embryos 
there are eight ribs connected to the ster- 
num which is arranged in eight pairs of 


— 


ic. 2. Same as Figure 1, ten months later, with a 
more extensive involvement of an abscess on a 
moderately advanced tuberculosis, giving an im- 
pression of a definite annular shadow. 


segments. Ruppricht,® in 1929, reported a 
similar bifurcation of the right third and 
fourth in a fetus. He mentions another 
adult specimen in the Anatomical Institute 
of Vienna where there were three bifur- 
cated ribs on the right side, and mentions 


ilosis Sanitarium, Chicago, Illinois. 
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kic. 3. A sagittal section of the lung showing small 
fibrotic cavities in the upper lobe, but little lung 


involvement beneath the annular shadow. 


the fact that bifurcation is not uncommon. 
Where there are pathological changes in 


the viscera, such as the consolidation or 


excavations of tuberculosis, these anoma 


Fic. 4. Another patient, W. S., with a similar fenes 
trated third rib, shown after removal at autopsy 
in Figure ¢. 


lies become a problem for interpretation. 
In our experience we have found that the 
fenestrated third and fourth ribs produce 
annular shadows that may interfere with 
the interpretation of hilar shadows, especi 
ally on single plates. Of 9 such anomalous 
ribs found in nearly 2,500 patients, 6 wer 
on the third and fourth ribs where they 
interfere greatly with tuberculous lung 
shadows. There were 2 in females and 7 in 
males; 3 were on the third right; 3 on the 
fourth left; 2 on the fifth right; one on the 
fifth left and one on the seventh left. Al 
though I do not claim to have found all 


such anomalies where the field is hidden 


Kic. s. Right third rib, removed from patient W. S., 
shown in Figure 4. 


by dense fibrosis or infiltration, raised di 
aphragm, etc., enough has been observed 
to show that the greater number are found 
on the third right and the fourth left wher 
they would tend to interfere most 
hilar shadows. 


with 


We were fortunate in being able to fol 
low one patient from the early stages of a 
superimposed abscess on a_tuberculou 
lung, to the autopsy, and have illustrated 
it in Figures 1, 2 and 3. In Figure 1 the 
fenestrated rib shows plainly because tl 
pathology 1s slight. In Figure 2, howeve 
the annular shadow is confusing, but by 
comparison with a sagittal lung section 
there is no lung cavity beneath. There are, 
however, several small cavities nearer the 
periphery and towards the apex. 

The upper fork of the rib seems to b 
immediately over the interlobar fissure and 
intensifies its density. The result is a defi 
nite annular shadow surrounding a field of 
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\ roentgenogram of a patient, C. G., having 


a fenestrated right third and a forked left fourth 
rib. 


relatively normal lung markings. Inasmuch 
as thin-walled cavities or pleural blebs and 
bullae may present the same appearance, 
the interpretation of such shadows may 
not always be easy. Figure 4 1s a roentgeno- 
gram showing a fenestrated right third rib, 
and Figure s shows this rib after re 
at autopsy. 


moval 
The confusion in the roentgen 
ogram is evident. Figure 6 shows a broad 
fenestration of the third right with an 
anomalous second left, also a forked left 
fourth rib in the same specimen. Figure 7 


is a fenestrated fourth left removed at au 


Shadows of Fenestrated Ribs 


an 
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Fic. 7. A photograph of a fenestrated fourth rib from 
a woman. 


topsy from a female patient. This was en- 
tirely overlooked before the autopsy, due 
chiefly to advanced tuberculosis pathology 
beneath it. 


SUMMARY 


A report is made of observations on 
fenestrated and forked ribs in tuberculous 
patients with emphasis on the interpreta- 
tion of such shadows in roentgenograms. 
\lthough perhaps low, due to the difficulty 
of making observation on tuberculous pa- 
tients, an incidence of 


.4 per cent was 
found in nearly 2,5 


patients. Seven out 
of g were in men, and one was bilateral. 
The third right and the fourth left are the 
most frequently involved. 
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A THYRATRON PEAK VOLTMETER* 


By CHARLES WEYL, S. REID WARREN, JR., wid C. JUSTUS GARRAHAN 


PHILADELPHIA, PENNSYLVANIA 


Abstract. An accurate, simple and convenient 
peak voltmeter, employing a thyratron, for the 
measurement of roentgen-ray tube peak volt- 
ages is described. This instrument, in conjunc- 
tion with a 100 megohm resistor, is intended to 
be used as an improved substitute for the 
sphere gap. 
INTRODUCTION 

N a recent paper! a vacuum tube peak 

voltmeter which it is believed has a num- 
ber of advantages over the sphere gap was 
described in detail. Since that paper was 
written an improved peak voltmeter, using 
a thyratron has been designed, tested and 
in constant use for more than six months in 
our laboratory. 


THE THYRATRON 


vacuum tube, with hot cathode and anoed 
separated by a metal mesh called the grid. 
After evacuation of the thyratron bulb, a 
small amount of mercury is 

into the bulb before sealing off. 


introduced 


A comprehensive analysis of thyratron 
operating characteristics is very 
cated.” A few facts which may be de 
termined experimentally will suffice for t 
explanation of the peak voltmeter to b 


con pli 


described in the next section. The tube may 
be connected as shown in higure 

If the input leads are short circuited, and 
S 1s closed, it will be found that as the nega 
tive grid bias is decreased gradually (grid 


brought nearer to cathode potential), the 
anode-cathode current will start sudd 


at a well-defined grid-cathode voltage. At 
Che thyratron is a three electrode device. 
a . this point, the anode-cathode current rises 
The electrodes are arranged in a manner a ; 
Np : abruptly from zero to a value determin 
similar to those of the three electrode by 
yy the anode battery voltage, the load 
Weyl, C., Warren, S. R. Jr., and McPhedran, F. M. Methods gistance and the anode-cathode resistanc 
of measuring and recording roentgen-ray irrent ind 
voltages. Am. J. Roenrcenot. & Rap. THERA 19g2l, Hull, A. W. H itho rat 
877. April, 1929, 213; J )29, 
+ 
Ri =50Meg 
2 
iNyratron 
FG-I7 
rT 
3 
Ohms 
Cathode S| | Plate 
R2.250005 
Ohms Ohm 
V 
A > 
WW WWW 
Ri-50 eg. SOV 
S 
OU 
Volts 
Fic, 1. 
* The work described has been conducted at Moore School of Electrical Engineering, Universit f P 


grant by the National Tuberculosis Association. 
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The value of this anode-cathode current 
is wot dependent on subsequent positive or 
negative values of grid-cathode voltage. 
The anode current flow is associated with a 
blue discharge of ionized mercury vapor 
throughout the bulb of the thyratron. 
When the arc 1s started, switch S must be 
opened to break it. The grid potential con- 
trols only the starting of the arc. 

The anode-cathode resistance of the arc 
is less than 50 ohms during normal opera- 
tion. Care must be taken that a suitable 
load resistance be connected in the anode 
circuit to limit the current to a value not 
destructive to the hot cathode. 

When it is desired to use the thyratron 
for accurate measurements It 1s necessary to 
allow the cathode to preheat about five min- 
utes to attain equilibrium of temperature. 

The particular thyratron employed for 
the instrument described below is desig- 
nated Type /G-17. The following data are 
quoted from the manufacturers’ instruc 
tions:? cathode: volts—2.5, amperes—S.0; 

.S: anode-cath 
ode voltage drop: maximum 
minimum— 


anode current: amperes 
24 volts, 
volts; approximate starting 
characteristics: anode voltage +1 volts: 
grid voltage 2.25 volts. Mounting 
standard four prong base; overall length 

6 1/2 inches; diameter—2 7/16 inches. 


THE PEAK VOLTMETER 


If a fixed resistance of 1 meg yhms, non- 
inductive and with low distributed capaci 

tance be connected across the anode and 
cathode of a roentgen-ray tube employed 
with single phase roentgenographic ap- 
yaratus of which the midpoint is grounded, 
the instantaneous value of the current 
through the resistance will be proportional 
to the voltage applied to the roentgen-ray 
tube at the same instant.? A device for 
measuring the peak value of the voltage /’, 
across a part of the 100 megohm resistance 
makes possible the calculation of the peak 
voltage /’, applied to the roentgen-ray tube. 
lor a short roentgenographic exposure the 
voltage /’, will be of some form such as that 


+ Instructions GEJ-278C, General Electric Co 
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shown in Figure 2. The reading of the 
thyratron peak voltmeter indicates the 
peak value of V, for this exposure. Then 
the peak value of the roentgen-ray tube 
V,=R,+R, 


Fic. 2. Oscillogram of /’, taken by means of a linear 
vacuum tube amplifier and oscillograph Roentgen- 
ray tube peak voltage—65 kv. peak. 


voltage 


The procedure for measuring the peak 
value of /, with the thyratron peak volt- 
meter connected as shown in Figure I is as 
follows: With the slide of potentiometer B 
set at position O, the slide of potentiometer 
4 is moved to the point nearest O at which 
no discharge occurs in the thyratron. This 
discharge consists of a visible blue glow 
throughout the bulb occurring while anode- 
cathode current flows. This discharge pro- 
vides a definite signal that the grid poten- 
tial has a value at or below the starting 
point of the thyratron characteristic. There- 
fore the adjustment described above has 
brought the grid to a potentialsuch that any 
small positive increment of voltage applied 
to the input will cause the discharge tooccur. 

The actual procedure of adjustment is as 
follows: With the switch S closed the slide 
of the potentiometer 4 is moved slowly 
towards O from a point at which no dis- 
charge occurs to a point at which the dis- 
charge just begins. The switch S is then 
opened. The slide is moved the smallest 
possible distance away from O. The switch 
S is reclosed. If the glow appears switch S 
is again reopened and the slide is again re- 
moved minutely from O. This operation 1s 
repeated until the slide is at the point 
nearest O at which the glow does not appear 
when the switch S is closed. The above pro- 
cedure adjusts the voltmeter to zero. 

With the switch S closed, the slide of 
the potentiometer B is brought to a point 
such that the O-s50 voltmeter / reads near 
full scale and a short exposure is made 
through the roentgen-ray tube. 


1) 

) 

\t 


Potentiometer B is then adjusted care- 
fully by successive approximations in the 
same manner as described for the adjust- 
ment of potentiometer 4 to the point 
where the thyratron just starts discharge 
when the exposure is made. 

100; 


80 


V, (Peak Kilovolts) 


.) 10 20 30 40 50 
V2 (Volts) 

Fic. 3. Calibration of resistor and thyratron peak 
voltmeter for R, = 100 megohms; R: 000 ohms. 
Roentgen-ray tube voltage is Vii voltage 
to thyratron voltmeter is 2. 


The reading of the voltmeter /’ for this 
final adjustment of the potentiometer B is 
the direct measure of the peak value of /’, 
for this exposure. Values of /: may be 
plotted against /, (Fig. 3) to give a quick 
reference between voltmeter readings and 
roentgen-ray tube peak kilovoltage values. 

This equipment may be used at ground 
potential provided the roentgenographic 
apparatus is so connected that the center 
point of R, is always at ground potential 
during the exposure. If an alternating cur- 
rent milliammeter (O-1 ma.) connected 
from the mid-point of R, to ground reads 
zero during exposure, the peak voltmeter 
and resistor may be used as described, the 
voltmeter at ground potential. 

With a little practice the adjustments of 
the potentiometer may be made with rapid- 
ity and accuracy. The simplicity and relia- 
bility of operation and the accuracy of meas 
urement with this instrument have been 
found superior to any high tension peak volt- 
meter arrangement tried in our laboratory. 


C. Weyl, S. R. Warren, and C. 


J. Garrahan O 


APPENDIX 
Oscillographic Record of Action of 
Thyratron Peak Voltmete 

A method for recording the voltage /”, by 
means of a vacuum tube amy 
oscillograph has been described. 

To test the action of the peak voltmeter 
one element of a two element oscillograph 
is connected to record /”, and a second ele 
ment is connected, in parallel with a shunt, 
in series with the load resistance of the thy 
ratron peak voltmeter. The simultaneous 
record of /’, and the thyratron anodecath 
ode current indicates the accuracy 
which the voltmeter may be adjusted. 

Figure 4 is a tracing of one of these osci 
lograms. The circuit employed was arranged 
in such a way that after the starting of the 
thyratron the record of /’; is obliterated by 
the superposition of a direct voltag: 


sifier and 


with 


result 


ing from direct current flowing in the 


grid 

circuit of the thyratron. Therefore igure 
4 shows that for 1 (240 second ie voltage 
Kic. 4. V-Oscillographic trace of /-O 

phic trace of thyratron anode-cath urrent 

Connections as in Figure 1. /’and / photogra 

simultaneously. 
V rises from zero to 6§ kv ae the pe ak valu 


At the point 4—65 kv. the thyratron 
operates. The setting for potentiometer 5 
is such that voltmeter /’ reads 32.5 volts. 


The value kv. 
calibration curve 


is obtained from thi 
3 
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THE ANNUA 


T HAS been thirty-three years since the 

organization meeting of the American 
Roentgen Ray Society in St. Louis in 1g00 
and during this period enormous progress 
has been made in every field of roentgen- 
ology as evidenced by the splendid pro- 
gram which was arranged by Dr. William 
A. Evans, President-elect, for the Thirty- 
third Annual Meeting of the Society held 
in Detroit, Michigan, September 27 to 30, 
1932. Dr. Evans’ plan for the program was 
that special attention should be given to 
the clinical aspect of roentgenology. That 
he succeeded in this is indicated by the di- 
versity of the program and in the various 
symposia which were arranged. 
cluded a symposium on “ 
a symposium on 


These in- 
Joint Pathology’ ; 
“Industrial and Medico- 
legal Practice’; a comprehensive sympo- 
sium on “Tuberculosis” including its clin- 
ical, its diagnostic and therapeutic phases 
and the importance of the roentgen ray in 
the various aspects of the 
problem; a symposium on “Gynecology 
and Obstetrics” which included such com- 
prehensive topics as the “Pituitary Func- 
tion as Related to Certain Gynecological 
Problems” and “Roentgen Study as an Aid 
in Obstetrics.”” There were also a number 
of papers dealing with the radiation ther- 
apy of malignant diseases. The Society was 
extremely fortunate in having among its 
guests Dr. C. C. Little, President of the 
American Society for the Control of Can- 
cer, who discussed “The Relation of the 
American Society for the Control of Cancer 
to Roentgenologists”’ and who also took an 
important part in the discussion of radia- 
tion therapy from its biological aspect. Of 
unusual interest were the group of papers 
given by the Staff of the Memorial es 
tal on ““The Relative Effects Produced by 


tuberculosis 
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AL » 
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200 kv. X-rays, 700 kv. X-rays and Gamma 
Rays.” One of the outstanding symposia of 
the entire meeting was that on “Malaci 
Diseases of Bone’’ conducted by Dr. Max 
Ballin and Dr. Plinn F. Morse, whose out 

standing contributions on malacic diseases 
are well known. This subject was discussed 
under four main headings: (a) The Clinical 
Symptomatology of Osteomalacias (in 

cluding Calcium and Phosphorus Metabo 

lism, Muscular Hypotonia); (b 
Classification: (c) 
(Hereditary, 
Endocrine 

Grouping. 
rickets, osteomalacia, 
thyroidism, 


asiS OSSCa, 


Pathe 1K 
Etiologic Classification 
Nutritional, 


Factors); (d) 


and 
Roentgenologic 
lhe last-named group included 
primary hyperpara 
osteitis fibrosa cystica, leonti 
giant cell sarcoma, ankylosing 
spondylitis and polyarthritis, ost eopoik 
losis (doubtful), marble 
Kashin-Beck’s disease 
ogenesis imperfecta, decalcification (in 
other endocrine disturbances), Christian’s 
syndrome, Cooley’s syndrome, and also a 
paper on “Irradiation of the Par 
in Cystic Disease of the Bones.”’ 
The Caldwell Lecture, the thirteenth 
since its foundation, was delivered by Dr. 
A. W. Crane of Kalamazoo, Michigan, who 
chose as his subject “Roentgen 
and the Clinical Background.” Dr. Crane 
could not have chosen a more timely sub 


bot ne 


disease, 


, renal rickets, oste 


ithyroids 


Findings 


ject for the entire program from beginning 


to end illustrated to a marked degree the 
importance of a clinical background as the 
basis for roentgenology 
history 


. Never in the whole 
of roentgenology has the impor 
tance of a clinical background been mor: 
imperative than at the present when roent 
genology touches every phase of medicine, 
and the roentgenologist of the present and 
future must not only be a n 


laster techn 
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nician in every sense that this term implies 
but he must also fortify himself with a 
knowledge of the clinical aspects of medi- 
cine if he is to succeed and if roentgenology 
it to maintain its present high standard. 
The lecture on Tuesday evening by Pro 
fessor ( yeorge Clark of the Uni ersity of 
Illinois, on “The X-ray in Industry and 
other Non-medical Fields” was both inter 
esting and instructive. He first discussed in 
dustrial roentgenography illustrating the 


various uses by numerous excellent slides 


with special attention to the detection of 
flaws in heavy castings and checking of 


welding of high pressure tanks. He fol 


lowed with a desc ription of the method of 


study of submicroscopic structure by the 
diffraction method by which every metal 
and alloy is shown to have its characteris 
tic crystal structure. He demonstrated that 
deformation by industrial processing could 
be accurately followed by this method, 
thereby enabling the determination of the 
physical characteristics of the product. 
Lastly, he indicated that material sup 
posedly non-crystalline in structure, such 
as pearls and other animal tissues, can be 
studied by the diffraction method and cer 
tain changes therein induced by physical 


and chemical influences resulting in varia 
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tions in structure detected and determined 
in terms of molecular structure. It was pre- 
dicted that research in tissue study may in 
time reveal valuable information of diag- 
nostic and clinical importance. 

Mention should also be made here of the 
completeness and the value of the Scien- 
tific and Commercial Exhibits. They fur- 
nished a source of unending interest during 
the meeting. A more detailed account of 
these exhibits will be found elsewhere in 
this issue of the Journal. 

A contributing feature to the success of 
the meeting can be ascribed to the disposi- 
tion of the various rooms given over to the 
meeting at the Book-Cadillac Hotel. The 
Society wishes through its Journal to thank 
the management of the Hotel for their 
courtesy and many kindnesses extended to 
members and guests throughout the meet- 
ing. 

The following officers were elected for the 
coming year: President: Dr. William A. 
Evans; President-Elect: Dr. John T. Mur- 
phy; 7st Vice-President: Dr. Sherwood 
Moore: 2d Vice President: Dr. Robert 
Drane; Secretary: Dr. E. P. Pendergrass; 
Treasurer: Dr. E. L. Jenkinson; Member 
of the Executive Council: Dr. Charles L. 
Martin. 
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SOCIETY PROCEEDINGS, CORRESPON DENCE 
AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they ref 


MEETINGS OF ROE 


Unirep SraTes OF AMERICA 

AMERICAN ROENTGEN Ray Society 
Secretary, Dr. E. P. Pendergrass, University Hospital, 
Philadelphia, Pa. 

Annual Meeting: Chicago, Ill., Sept. 25—3 

AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Dr. Albert Soiland, 1407 S. 
Angeles, Calif. 

Annual Meeting: Chicago, Ill., Sept. 25-30, 1933. 

SECTION ON RapDIOLoGy, AMERICAN MEDICAL AssOcIATION 
Secretary, Dr. J. T, Murphy, 421 Michigan St., 
Ohio. 

Annual meeting: Milwaukee, Wis., 1933. 

RADIOLOGICAL Society oF NortH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg 
acuse, N. 

Annual Meeting: AtlanticCity, N. J., Nov. 28—Dec. 2, 1932. 

RADIOLOGICAL Section, Los ANGELES County MEDICAI 
SOCIETY 
Secretary, Dr. D. R. MacColl, 2826 S. Hope St., Los 
Angeles, Calif. 

Meets on the third Wednesday of each month at the 
California Hospital. 

RADIOLOGICAL SEcTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. C. H. Heacock, 20 S. Dunlap St., Mem 
phis, Tenn. 

Annual meeting: Birmingham, Ala., Nov. 16-18, 1932. 

BrooKLYN ROENTGEN Ray Society 
Secretary, Dr. J. J. Masterson, 401-76th St., Brooklyn, 
Meets monthly on first Tuesday, October to April. 

BuFFALo RaDIOLoGIcAL Society 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 610 
Niagara St., Buffalo, N. Y. 

Meets second Monday of each month except during 
summer months, place of meeting selected by the host. 

Cuicaco RoENTGEN Society 
Secretary, Dr. George M. Landau, 660 Groveland Park. 
Meeting second Thursday of each month October to May 
inclusive at Virginia Hotel. 

CrincINNATI RADIOLOGICAL SocIETY 
Secretary, Dr. H. G. Reineke, Christian R. 
Hospital, Cincinnati, Ohio. 

Meetings held monthly. 

CLEVELAND RADIOLOGICAL SoclETY 
Secretary, Dr. M. A. Thomas, Medical Arts Bldg. 
Meetings are held at 6:15 p.m. at the Cleveland Cham 


» 1933. 


Los 


Hope St., 


Toledo, 


Syr 


Holmes 


ber of Commerce Club rooms on the fourth Monday of 


each month from October to April, inclusive. 
Derroir Roentcen Ray anv Rapium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. 
Meets monthly on first Thursday from October to May, 
at Wayne Country Medical Society Building. 
FLoriDA RaDIoLocicaL Society 
Secretary, Dr. W. McL. Shaw, 418 St. James Bldg., 
Jacksonville, Fla 
Meetings held twice a year, May and November. 
Next meeting, Jacksonville, November, 1932. 
RADIOLOGICAL SociETyY 
Secretary, Dr. L. M. Hilt, Myers Bldg., Springfield, III. 


UNTGEN SOCIETIES* 


Regular meetings held quarterly. 
INDIANA ROENTGEN SOCIETY 
Secretary, Dr. J. N. Collins, Indianapolis, | 
Annual meeting each February 22 in Indiar 
MILWAUKEE RoeENTGEN Ray Sociery 


Secretary, Dr. J. E. Habbe, 221 Wisconsin A M 
waukee, Wis. 
Meets first Friday in October, December, | 
April. 
Place of meeting designated by th 
MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. G. Rigler, University H M 
apolis, Minn. 
Next meeting, Duluth, Minn., Oct. 8, 
New EnNGLANe ROENTGEN Ray Socit 
Secretary, Dr. Thomas R. Healy, >M S 
Boston, Mass. 
Meets monthly on third Friday, Boston M I 
New York ROENTGEN SOCIETY 
Secretary, Dr. C. W. Schwartz, 3 IN 
City. 
Meets monthly on third Monday, New } 


of Medicine, at 8:3 
CenTRAL New York ROENTGEN Ray 


P.M. 


Secretary, Dr. M. T. Powers, 250 Genesee St., | N 
[Three meetings a year—January, May and N 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. W. E. Reiley, Clearfield, P 

PHILADELPHIA ROENTGEN Ray Soci 
Secretary, Dr. Karl Kornblum, 3400 Spruce $ 
Meeting first Thursday of each month U 
May inclusive, at 8:15 p.M., in Thon H ( 
Physicians, 19 S. 22d St. 

RocHEsTER ROENTGEN Ray Society, Ro N.Y 
Secretary, Dr. Stafford L. Warren, Stt M 
Hospital. 

Meets monthly on the first Friday 
Rochester Medical Association Buildin 

Sr. Lours RoENTGEN CLuB 
Secretary, Dr. W. K. Mueller, University ¢ 3 
Meets first week of each month. Tir nd 
ings designated by president 

SourH Carotina X-Ray Soci: 

Secretary: Dr. R. B. Taft, 105 Rutledge A ( 

Meets at tim ind pla tf South 
Association. Next meeting, 5] 

Texas RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. C. P. Harris, H 
Meets annually one day preceding th 
Texas State Medical Association. 

University OF MICHIGAN RoENTGEN Ray 
Secretary, Dr. C. C. Taylor, Universit; H 
Arbor, Mich. 

Meets first and third Wednesday evening of the 
from October to June, at 8 o’clock in the amphitheatr 
the University Hospital. 

* Secretaries of Societies not here listed are 1 ¢ to s 


the necessary information to the Edit 
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VIRGINIA ROENTGEN 
Secretary, Dr. Wright Clarkson, 2 
Petersburg, Va. 

Meets annually in Octob 
Next meeting: Richmond 


SoclIEDAD CUBANA 


NED TO MEpIcCAL MEmBI 


rRALASIAN MEDICAI 


ew South Wal $. 


SECTION ON 


ary, Dr. A. H. I 


RONTGENKUNDE 


every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 

Permanent secretary, Professor Dr. Haenisch, Klopstock 
strasse 10, Hamburg, Germany. 

Siip-unD WESTDEUTSCHE RONTGENGESELLSCHAFT 
Meets annually in different cities. 

NorD- UND OsTDEUTSCHE ROENTGENGESELLSCHAFT 
Meets annually in different cities. 

Dutcu Society oF ELEcCTROLOGY AND ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 

Socreta ITALIANA RapioLocia MEDICA 
Secretary, Professor M. Ponzio, University of Turin, 
Turin. 

SOcCIETATEA ROMANA DE RADIOLOGIE 
Secretary, Dr. Oscar Meller, 
Bucarest, Rumania. 
Meets second Monday in 
tion of July and August. 

\rt-Russtan RoentGcen Ray Association, LENINGRAD, 


USSR in the State Institute of Roentgenology and Radi- 


st ELECTROLOGIE 
Str. Banul Maracine 30, 


every month with the excep- 


ology, 6 Roentgen St. 
Secretaries, Drs. S. A. Reinberg and S 
Meets annually. 

LENINGRAD ROENTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G 
Meets monthly, first Monday at 8 o'clock, State Insti- 
tute of Roentgenology and Radiology, Leningrad. 

Moscow RoeEnTGEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejev sky 
Meets monthly on the first Monday at 8 o'clock, the 


place of meeting being sele 


. G. Simonson. 


4. Gusterin. 


cte d by the Socie ty. 
PoLisH Society OF RADIOLOGY 
Secretary, Dr. Jan. Kochanowski, 45 Gornoslazka St., 
W arsaw. Me ets annually 
Warsaw SEcTION, PoLisH Society oF RADIOLOGY 
Secretary, Dr. B. Krynski, 11 Zielna St. 
Meets once a month except in the summertime. 
SCANDINAVIAN ROENTGEN SOCIETIES 
lhe Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month exce 


countries belonging te 


pt in the summertime. 
Society oF MEDICAL RADIOLOGY oF SWEDEN 
Meets in Stockholm. 
Society oF MEpIcAL RapIoL_ocy 1n Norway 
Meets in Oslo. 
Society oF MEDICAL RADIOLOGY IN DENMARK 
Secretary, Dr. G. Biering, Copenhagen 
Meets on the second WV inesday ot 


each month from 
October to July in Copenhagen, at 8 o’clock in the State 
Institute of Roentgenology 

Society oF MEDICAL RADIOLOGY IN FINLANI 


Meets in Helsingfors 


VIENNA SOCIETY OF ROENTGENOLOGY 
Meets first Tuesday each mor th, October to July. 


ORIENT 
Japan AssoOciaTION 
c/o Orthopedic Surgery, Tokyo Imperial University. 
Meets annually in April 


KINKI ROENTGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoike, Kyoto 
5 5 , 
Japan. Meets bi-monthly on third Sunday. 
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THE SCIENTIFIC EXHIBIT 

The scientific exhibits for the Thirty-third 
Annual Meeting of the Roentgen Ray So- 
ciety were assembled and displayed under 
the direction of Dr. S. W. Donaldson. To 
him and to the various members of the So- 
ciety and their guests who contributed to 
this exhibit the Society desires to express 
its thanks. 

The exhibits included the following: A 
demonstration of Injuries of the Wrist and 
Kienbéck’s Disease by Drs. A. W. Erskine 
and Carl L. Gillies, Cedar Rapids, Iowa. 
The various films in this exhibit demon- 
strated the common fractures of the wrist 
in children and adults, and also there were 
films demonstrating the rare and unusual 
fractures and dislocations of the carpal 
bones, including four cases of Kienbéck’s 
disease. 

An exhibit on Tuberculosis of Bones and 
Joints was arranged by Dr. Maurice M. 
Pomeranz, New York City. This exhibit 


included films showing the development of 


tuberculous lesions, also films of specific 
cases, particularly those in which the diag 
nosis at the beginning was doubtful, and 
a number of films showing an unusual man- 
ifestation of the process, as well as those 
showing the typical manner in which tuber- 
culosis either destroys bone or heals by 
non-operative measures. 

Dr. Charles L. Martin and Dr. J. M. 
Martin of Dallas, Texas, had a splendid 
exhibit illustrating the Small Radium Nee- 
dle Technique in the Treatment of Cancer. 

Dr. C. B. Peirce, Ann Arbor, Mich., had 
an excellent exhibit on the superior medi- 
astinum. The films illustrated the impor- 
tance of the lateral view in the study of the 
mediastinum, and the anatomic relations 
of this portion of the thorax were shown 
with roentgen studies of the normal and 
abnormal cases. Dr. Peirce also had an ex- 
hibit on Giant Cell Bone Tumor, varieties 
of which were shown in photomicrographic 
studies demonstrating the reaction after 
roentgen therapy. 

Dr. J. Thompson Stevens, Montclair, 
N. J., had an excellent exhibit on the Re- 
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sults of the Treatment of Accessible Malig 
nancies with Radium, Roentgen Rays and 
Electrothermic Surgery. This consisted of 
a number of photographs of patients befor: 
and after treatment for malignant diseas: 
of the skin, mouth, breast and lip. 
Drs. S. W. Donaldson, A. C. 
burg, and C. B. Peirce, Ann Arbor, Mich., 
had an exhibit on Osteomyelitis of the 
Skull, which consisted of a number of r 
productions showing osteomyelitis of the 


lursten 


skull in the various preoperative lesions, 
the postoperative defect and evidence ot 
bone repair. These films illustrated that in 
some cases the spread of infection is by 
continuity of tissue; 1n others, the infect 
spreads through the intracranial diploi 
veins. Various films were shown in this ex 
hibit demonstrating the osteggenic proc 
esses in the repair of cranial defects, illus 
trating how the outer lay er of the dura, vir 
tually a periosteal element, passes through 
typical phases of bone growth. 

Dr. G. E. Richards, Toronto, Ont 
an excellent exhibit on The Interpretation 
of Triangular Basal Shadows. This exhibit 
served to illustrate the paper given by Dr. 
Richards on this subject. It was one of the 


, had 


most instructive and comprehensive ex 
hibits shown at the meeting. Dr. Richards 
also had an exhibit on the Treatment of 
External Cancer by X-rays and Rad 
This consisted of photographs in 

of transparencies illustrating the results of 
treatment in a variety of external lesions. 


Dr. H. K. Taylor, New York City, had 
a splendid exhibit on the Roentgen Find 
ings in Suppuration of the Petrous Ap 
This served to illustrate the various type 
cases which Dr. Taylor discussed in his pa 


per on this subject. Both the paper and th« 
exhibit were of enormous clinical impor 
tance. 

and Dr. John k. 
Parish, Powers, Mich., had an 
X-ray Findings Produced by Fungous 
Spores. This consisted of a roentgenologi 


Towey 


exhibit 


study made on a group of patients all of 
whom were employed in the manufacture of 
wood products and who had become attected 
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by the fungous spores found in maple bark, 
The predominating symptom is shortness 
of breath and this is associated with cough 
and loss of weight. The patients improve 
as soon as they are removed from the en- 
vironment of the spores and the roentgeno- 
grams show relatively rapid clearing of the 
inflammatory process that develops in the 
lungs. 

Dr. F. F. Borzell, Philadelphia, had a 
series of films showing the bone changes 
observed in three cases of erythroblastic 
anemia. These illustrated Dr. Borzell’s 
discussion of Cooley’s syndrome. 

Dr. Albert A. Rayle, Atlanta, Ga., had 
an exhibit on Tumors of Bone. This exhibit 
included a selection from the large number 
of osseous tumors which have been seen at 
the Steiner Clinic during the past seven 
years. The exhibit was divided into: (4 
primary malignant tumors: (4) secondary 
malignancies; (c) a few non-tumor cases 
where differentiation from tumor is more or 
less difficult. 

Drs. John Alexander, Cameron Haight 
and Leonard Burr, Ann Arbor, Mich., had 
a splendid exhibit illustrating the Surgical 


Measures in the Treatment of Pulmonary 


Tuberculosis. This was a demonstration of 


the indications for and results of surgical 
measures used for pulmonary tuberculosis 
by means of roentgenograms, drawings, 
and photographs: Temporary and perma- 
nent complete phrenic nerve interruption; 
closed and open intrapleural pneumolysis; 
extrapleural pneumolysis with paraffin, 
pectoral muscles and rubber bag filings; 
scaleniectomy; multiple temporary and 
permanent intercostal neurectomy; para 
vertebral and anterolateral thoracoplasty. 

Drs. E. E. Downs and W. S. Hastings, 
Philadelphia, had an exhibit on Bone Me 
tastases. Twenty cases of bone metastases 
were shown together with the color photo 
micrographs of the primary tumors. This 
exhibit illustrated their paper on “Factors 
Influencing the Type of Metastatic Carci 
noma of Bone’’ in which evidence was of 
fered of a degree of parallelism between the 
histological characteristics of the primary 


w 


tumors and the type of bone metastases 
found. They pointed out the importance 
in their paper and illustrated in this exhibit 
that too little attention has previously been 
xiven in the literature to the individual 
growth habits of the tumor in considering 
the question of the production of osteolytic 
or osteoplastic metastatic lesions. 

Dr. Ralph S. Bromer, Philadelphia, had 
an exhibit on Osteogenesis Imperfecta. 

Drs. L. S. Otell, A. C. Christie, E. A. 
Merritt, and T. A. Groover, Washington, 
D. C., had a splendid exhibit on Hepato- 
splenography. 

Dr. 1. H. Lockwood, Kansas City, Mo., 
had an exhibit on the Roentgen Examina- 


J 


tion of the Breast. This exhibit served to 
illustrate and enhance the value of Dr. 
l.ockwood’s paper on ““The Roentgen-Ray 
K.valuation of Breast Symptoms.” The ex- 
hibit included the technique of examina- 
tion, the classification of the various tu- 
mors and the various phases which the 
breast undergoes during the menstrual cy- 
cle, and the exhibit served to emphasize the 
importance of the roentgen examination 
as an accurate supplementary diagnostic 
method for the early recognition of cancer 
as well as other diseases of the breast. 

The Detroit Board of Health had a splen- 
did exhibit on the Pulmonary Cavity and 
its Control. This exhibit illustrated the 
types of cavities, the various lesions amen- 
able to collapse therapy and the results of 
the treatment of a variety of cavities by 
the several surgical procedures. 

Dr. R. S. Rowland, Detroit, had an ex- 
hibit on Schiller-Christian’s Disease. 

Drs. Max Ballin and Plinn F. Morse, 
Detroit, had a splendid exhibit on Para- 
thyroidism—Its Symptoms and Surgery. 
There were plates showing the following: 
clinically observed progressed cases of par- 
athyroidism, with the roentgenology and 
pathology; operated cases of parathyroid 
tumors showing their bony changes, notes 
on giant cell tumors, cysts, etc., and results 
of operation; affections of jaw due to para- 
thyroidism, arthritic type; parathyroidism, 
Paget type; some outstanding cases from 
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the literature; differential diagnosis, oste- 
opoicilia, myeloma, thymoma and meta- 
static cancer; composite X-rays of the whole 
skeleton of the juvenile type; skull changes 
in parathyroidism; spinal changes in para- 
thyroidism; parathyroid changes in the 
pelvis and hips; changes in extremities; 
surgical anatomy of the parathyroids; re- 
sults of parathyroidectomy in Paget’s dis 
ease; other endocrine changes in bones; the 
giant cell tumor in parathyroidism. 

Drs. }.G. Mateer, H. P. Doub and F.W. 
Hartman, Detroit, had an exhibit on Car- 
cinoma of the Duodenum in which a de- 
scription was given of a study of six cases 
of carcinoma of the duodenum. The exhibit 
included charts showing the clinical find- 
ings in the supra-ampullary, ampullary and 
infra-ampullary regions, and films illus- 
trating the roentgen findings as well as the 
autopsy findings with microscopical stud- 
ies in each type of case. 

A new feature of the scientific exhibit was 
an Industrial Exhibit which was partici 
pated in by the following: Mr. A. ]. Moses, 
Combustion Engineering Co., Hedges, 
Walsh and Weidner Plant, Chattanooga, 
Tenn., under the head of Welding and An- 
nealing gave an excellent exhibit of a com 
plete collection of films showing the work 
in different phases of welding and annealing 
of different metals and the advances which 
have been made in different processes since 
roentgen inspection was inaugurated. 

Mr. D. W. Saxton, Hoover Steel Ball 
Co., Ann Arbor, Mich., had an exhibit on 
Grinding Wheels. Six wheels were shown 
with defects. These included cracks while 
being burned in the kiln and wheels which 
were cracked while being shaved green be 
fore burning. There were also shown roent 
genograms of wheels that were uneven in 
density or bond structure and some uneven 
in grade, meaning soft in some parts and 
hard in others. Eight wheels were made ex- 
pressly for roentgen-ray experimentation. 
Two wheels of the same dimensions and 
base as shellac, rubber, bakelite, etc., were 
made, one being perfect and the other pur- 
posely of unsatisfactory structure. Roent- 
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genograms were made of each and were so 
mounted as to allow comparison and in 
spection. 

The exhibit of Prof. Lars Thomassen, 
Department of Engineering, University of 
Michigan, on Changes in Metal Structure, 
consisted in roentgenograms showing the 
effects of cold working (hammering) on 
brass; also films showing the changes in 
structure after cold working on steel and 
after annealing of steel. Included in the ex 
hibit were roentgenographic demonstra 
tions of defects in high pressure steam 
valves. 

Mr. C. A. Poole, Director Industrial Re 
search, Kelley-Koett Mfg. Co., Covington, 
Ky., had an exhibit on Applications of X 
ray in the Non-medical Field. This showed 
the possibilities of demonstrating hidden 
defects in metal products which would es 
cape ordinary factory inspection. Many 
other uses of the roentgen ray in the com 
mercial field were included and films were 
so arranged that they could be viewed 
without breaking the continuity 
made in series. 

The X-ray Examination of Welded Boil 
er Plate by Mr. R. R. Kondal, Engineering 
Department, Wickes Boiler Co., Saginaw, 
Mich., consisted of (1) film showing 1-1 
thick boiler plate welded togethe r 
perfect weld but with a difference in dens! 
tv due to rust or scale on the plat 
cracks or laminations within a steel pipe and 
with porosity at the welded end; (3) a 3 
inch steel plate welded together and with 
demonstrable slag inclusions to be chipped 
out and rewelded; (4) numerous gas pockets 
in a very porous weld within a 1! 
steel plate. 


the 


inch thick 


The Historical Exhibit consisted of pho 
tographs of all the past presidents of the 
American Roentgen Ray Society, a con 


plete exhibit of tubes used at Eloise Hos 
pital, with equipment used in obtaining the 
first roentgenogram made at that hospital 
in 1895. 

There was an excellent exhibit from the 
Section on Roentgenology of the Mayo 
Clinic, Rochester, Minn., by Drs. B. R. 


Vor. XXVIII, No Society Proceedings, C 


Kirklin, John D. Camp and H. M. Weber 


which included (1 


ings and photographs illustrating the tech 
nique of examination and the diagnosis of 
tumors of the gallbladde 
grams of surgically 


r; (2) roentgeno 

proved cases of hy pe r 
trophy of the pyloric muscle; (3) roent 
genograms depicting the various bone 
changes found in cases of 
roidism. The progression of these changes 


during the disease and 


hyperparathy 


their regression ce) 
lowing the removal of parathyroid tumors 
were shown, and the characteristic roent 
genographic phenomena which permit a di 
agnosis of te perparathyroidism were illus 
trated; (4) an exhibit illustrating the roent 
ciaianiah manifestations of the more 
commonly encountered lesions of the color 
This consisted of two units, one dealing 
with the neoplastic lesions of the large in 
testine, and the other with the non-neo 
plastic diseases. The specimens were s¢ 
lected especially with the 
anatomic ditterential diagnosis in 


Because it 1s considered of part 


icular 
for the purpose, the ‘ ‘double Ce ist 
method” found a prominent place in the 


exhibit. 

There was a demonstration entitled 
Reading with Clas d ‘eo given by Dr. 

H. Pirie, Montrea aio description of 
this demonstration as The: retina 
becomes very sensitive — kept in th 
dark for a long time. When a_ powerful 
beam of light falls on the retina, a bright 
Hash of light is seen. Whether the eves 
closed or not makes very little differ 
lead letters placed in the oth ot tne ravs 
cast their shadows on the retina. The pa 


tient sees the letters upside dow and 


turned from right to left. A patient blind 
trom destruction to the front part of tl 


eye can thus see the letters that the ray 


has projected on the retina as described 
from lead letters. Applications and uses of 
the ray-—-with eyes shut and using n 
screen. (1 
made to cast its shadow and thus help in 
the localization of it. The patient’s lo 


calization is exactly the reverse of the 
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illustration of 


\ toreign body in the eve can be 


roentgenologist’s. (3) Detachment of the 
retina and tears in the retina due to a for- 
eign body can be located by the patient. 
4) The field of vision can be mapped out 
by passing a slit of roentgen rays across the 
eyes in two directions; or more simply 
viewing brass mosquito netting specially 
marked with a cross and circles. In case 
of complete cataract, the condition of the 
retina can be investigated: (a) small pic- 
tures painted with lead paint; (4) seeing a 
small photograph about 1 cm. square taken 
on special thick films ver) rich in silver: 
c) viewing two stereoscopic c films and see 
ing them stereoscopically ; peculiar ef- 
shadows projected in 
straight lines on the cup of the retina. 
The Committee on Awards for the Sci- 
entific Exhibit composed of Dr. Ross Gold- 
n, Chairman, Dr. Vincent W. Archer and 
H. J. Walton, made the 


fects caused by 


following report: 


ted to judge the sci- 
entific exhibits was instructed to recommend 


he committee appoi 


some form of permanent memento to be pre- 
sented in the name of the Society to those re- 
ving first, second and third place. Following 
a suggestion made at the last executive session, 
we recommend, therefore, that these mementos 
be gold, silver and bronze medals having on one 
side the official seal of the Society and on the 
other the facts of the presentation engraved in 
words to be chosen by the secretary. We recom- 
mend that the secretary be « mpowe 1 to order 
these medals, to select their size and to decide 
ipon other details after consultation with the 
engravers. 

The committee has examined the scientific 
exhibits with unqualified approval. As a whole, 
they certainly equal if not exceed in interest 
and educational value those presented at pre- 


vious meetings. [The committee stro 


igly urges 
ned them to do SO. 


We have found it difficult to make our deci- 


those who “ea not exam! 


sions and have attempt 
on four 


to base a judgment 
2) clinical im- 
portance; (3) educational value, and (4) method 
or presentation. 


points: (1) originality; 


We recommend, therefore, the following 
awards 

1. Gold medal to exhibit No. 24: Demon- 
stration—Reading with Closed Eyes, by Dr. 


\. H. Pirie of Montrea 


R. 


2. Silver medal to exhibit No. 12: Surgical 
measures in the Treatment of Pulmonary Tu- 
berculosis, by Drs. John Alexander, Cameron 


Haight, and Leonard Burr, of Ann Arbor, 
Michigan. 
3. Bronze medal to exhibit No. 1g: Para 


thyroidism—Its Symptoms and Surgery, by 
Drs. Max Ballin and Plinn F. Morse, Detroit, 
Michigan. 

4. Honorable Mention to exhibit No. 23: 
Exhibit from the Section on Roentgenology, 
Mayo Clinic, by Drs. B. R. Kirklin, John D. 
Camp and Harry M. Weber, with special ap- 
proval of Dr. Weber’s work on the colon; to 
exhibit No. 3: Small Radium Needle Technique 
in the Treatment of Cancer, by Drs. Charles 
1.. Martin and J. M. Martin, Dallas, Texas; 
and to exhibit No. 4: The Superior Medias 
tinum, by Dr. Carleton B. Peirce, Ann Arbor, 
Michigan. 

Special mention should be made of the ex 
hibit on the industrial applications of the roent- 
gen ray. 


THE COMMERCIAL EXHIBIT 


The American Roentgen Ray Society 
desires to express its sincere thanks and ap- 
preciation to the following companies who 
had exhibits at the Detroit meeting: George 
W. Brady and Company, Buck X-Ograph 
Company, Eastman Kodak Company, Gen- 
eral Electric X-Ray Corporation, Kelley- 
Koett Manufacturing Company, Metalix 
Service Company, Patterson Screen Com 
pany, Picker X-Ray Corporation, Standard 
X-Ray Company, Charles C Thomas, Pub- 
lisher, Victoreen Instrument Company, 
Westinghouse X-Ray Company. 

The various exhibits included the com- 
moner paraphernalia and equipment which 
are ordinarily used in the roentgen labora- 
tory but in addition many new features 
which included not only changes in models 
of the ordinary roentgen-ray tables and ac- 
cessories used but also changes in construc 
tion of the generators, particularly the 
therapy generators, as well as the shock 
proof units for head roentgenography and 
the roentgenographic display of films made 
at high milliamperage. The members of the 
Society and guests who availed themselves 
of the opportunity to visit the commercial 
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exhibit were fully recompensed for the time 
spent there as the exhibitors were always 
present to explain their equipment and it 
is of course always a source of pleasure to 
meet the various representatives and man 
ufacturers who have themselves contrib 
uted so much to the advancement of roent 


genology. 


AMERICAN ASSOCIATION FOR THI 

ADVANCEMENT OF SCIENCE 

The winter meeting of the American As 
sociation for the Advancement of Science 
and associated societies will be held in At 
lantic City, N. J., December 27 to 31, 1932. 
Particular attention is called to the pro 
gram of Section N which should appeal es 
pecially to the medical profession. The 
Section N program will extend over two 
days, Wednesday and Thursday, Decem 
ber 28 and zo. It consists of the retiring 
vice-presidential address by Dr. Howard T. 
Karsner on ‘Medieval Guilds of Medical 
Interest’; a symposium on the “Physi 
ological Relations of the Pituitary Body”’ 
which is in charge of Dr. J. J. Abel, the 
President of the Association; and a sympo 
sium on “‘Filterable Viruses and Filterable 
Virus Diseases” which is in charge of Dr. 
William H. Park, the Vice-President for 
Section N. 

The symposium on the pituitary body 
interest. Dr. 
\bel himself will discuss the relations of the 
posterior lobe and Dr. Phillip Ek. Smith, 
Dr. FE. T. Engle and Dr. Herbert Evans 
will discuss the anterior lobe. 


promises to be of very unusual 


In the symposium on filterable viruses 
William 
H. Park will speak on poliomyelitis. Dr. 
W. A. Sawyer will give the recent work on 
vellow fever, and other phases of the sub 
ject will be discussed by Dr. I 
Dr. Hans Zinsser, Dr. R. R. Hyde, Dr. 
EK. B. McKinley and Dr. T. M. 
Owing to recent discussions on the relation 
of bacteria and filterable viruses 
posium is of timely interest. 
Further information may be obtained by 
writing the Permanent Secretary of 


and filterable virus diseases, Dr. 


.V. Cowdry,. 
Rivers. 


this svm 


the 
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Association, Dr. Charles I, Roos, Smith- 
sonian Institution Building, Washington, 


D.C. 


SOUTH CAROLINA X-RAY SOCIETY 


On June g, 1932, at a meeting held in the 
Medical Building, Columbia, the roentgen- 
ologists of the state of South Carolina 
formed the South Carolina X-Ray Society. 
The following were made charter members: 
Dr. F. D. Rodgers, Columbia; Dr. R. B. 
Taft, Charleston; Dr. P. D. Hay, Florence; 
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Dr. O. D. Baxter, Sumter; Dr. Hillyer 
Rudisill, Charleston; Dr. W. S. Judy, 
Greenville; Dr. T. A. Pitts, Columbia; Dr. 
W. M. Sheridan, Spartansburg; Dr. F. R. 
Wrenn, Anderson, and Dr. Malcolm Mos- 
teller, Columbia. Dr. F. D. Rodgers of Co- 
lumbia was elected President and Dr. R. B. 
Taft of Charleston was elected Secretary. 
Meetings will be held at the time and place 
of the South Carolina State Medical Asso- 
ciation meeting. The next meeting will be 
in Spartansburg, April, 1933. 
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BOOK REVIEWS 


Books Received Are Acknowledged under Heading: Books Received. This must be regarded as a ufficient return 


for the courtesy of the sender. Selections will be made for review in the interests of our readers as sf 


INTRACRANIAL Tumours: Notes upon a Series 
of Two Thousand Verified Cases with Surg- 
cal-Mortality Percentages Pertaining There 
to. By Harvey Cushing, Professor of Surgery, 
Harvard Medical School: Surgeon-in Chief, 
Peter Bent Brigham Hospital, Boston. Cloth. 
Price, $5.00. Pp. 150, with 111 illustrations. 
Springfield, Illinois; Baltimore, Maryland: 
Charles C Thomas, 1932. 

This monograph formed the basis of a report 
made before the International Neurological 


Congress at Berne. It contains the essence of 


thirty full years of experience with the intra 
cranial tumors. Each of the twelve short chap 
ters provides fascinating reading in spite of the 
fact that it deals mainly with statistics of surgi 
cal mortality in the respective tumor groups 
If, as the author states, this is the last report he 


shall ever attempt to make on the subject of 


brain tumors as a whole, he is surely hanging 
up the great bow of Ulysses to test the strength 
of the neurological surgeons of the future. The 
low surgical mortality in this unprecedented 
group of over two thousand verified cases sets 
up a most difficult mark to shoot at. 

The first four chapters deal with the four 
largest intracranial tumor groups, namely, gli 
omas, pituitary adenomas, meningiomas, and 
acoustic tumors. The remaining chapters are 
devoted to the rarer tumors. 

I. The gliomas, of which there are 862 in the 
series, vary greatly in malignancy according to 
their histological classification. Special refer 
ence is made to the supravital staining methods 
as developed by Dr. Louise Eisenhardt in the 
laboratory of the author. Bits of tumor tissue 
removed at operation can be immediately di 
agnosed by this method, making it possible to 
deal more properly with the exposed tumor. 

Astrocytomas of the cerebellum, as a group, 
are the most favorable gliomas from the stand 
point of survival period. Their operative mor- 
tality for the last three years is 2.9 per cent. 

The 208 glioblastomas (also called spongio 
blastoma multiforme) are highly 
with an average postoperative span of only six 


malignant 


to nine months before recurrence of symptoms 


\ case treated with intensive irradiation is 


cited in this group with a symptom-free interval 
of three years, vet the author in his comments 
belittles the effect of 
blastomas as a whole. 


radiation in the glio 


The medulloblastomas are also highly ma 
nant gliomas which frequently metastasize t 
the spinal canal. Of all the intracranial tumor 
the author believes these to be the most ra Li 
sensitive. However, radiation should b 
only after operation and verification of 
tissue type. 

The rarer oligodendrogliomas a1 
momas among the gliomas are fr 


agnosed from their spotty calcification a 
in the roentgenogram. 

The figures for the past thre irs § 
1$.7 per cent case and a 11.0 per 


mortality for gliomas as a whol. 
of their type of position. 
If. Pituitary adenomas forn 
verified tumors. The advantag 
transfrontal 


group of 36 
of the over the earlier trar 
phenoidal approach are discussed. T] 

finds that the chromophile adenon 

what susceptible to radiation b 

that radiotherapeutics of the 

adenomas, at least, will be discont 

as the neurosurgeons as a class perfect th 


selves in the details of operative p1 


operative mortality of the whole grou] 6.2 
per cent and the case mortality, 7 

III. The slow YTOWINE mening ma nN 
form huge tumors and although technica 
they offer more difficulty than an) 1] 
they are the most favorable of the intracrania 
tumors for surgical attack. These tumors have 
their favored sites within the cranial cavity a1 
a corresponding symptomatology. Even in th 
absence of entgenologi al indication OF the 
precise point of origin as betrayed by cranial 
abnormalities, the several syndrom« 
to situation tend to become increasingly cleat 
Of the 271 verified meningiomas, 260 w 
ated on, with an operative mortality of 
cent. 

lV. The acoustic tumor statist navy 
greatly improved in recent years, due mai! 


(1) the use of local anesthesia; (2 


| 
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of suction to supplement the intracapsular 


spooning out of the lesion: electrosurgery; 
(4) uncapping the cerebellum to rapee the tu- 
mor. It is pointed out that after the cerebellum 
is uncapped by electrosurgical means, there 


no increased ataxia if the dentate nuc 


disturbed, and the improved exposure tends to 


lower the 1 nort ality rate. Of I7I acoust tu 


mors operated on, the total operative mortality 
was 11.4 per cent, while the mortality { he 
last three-year period was only 3.4 pet 

The remaining chapters take up congenital, 


granulomatous, metastatic and vascular intr 
cranial tumors. With the vascular malforma 
tions, the Luthor Ve that radiatio1 NOt ld 
be used rather than any attempt being 1 
excise them 

The fina 


tistics. A compari 


| chapter s ims up the Operati\ ta 
made between t or 
tality rates at various periods in th 
experience Operative m« rtality 

major groups of verihed tumors duri 


ist 
three-vear period is one-third to ot of 
what it was in the series before 12. I i 
thor attributes this in provement to b 
gical technique and mor expert postoperative 
nursing rather than to earlier diag 
conclude paving but to h Ve 
i tants a coworke 
| co 

Ri \ Qs \ 

k ( ES A N 

BARORGANI R gen Diagne he 

Skull with Ref o the Eves and Neigh 

boring Organs.) \ Dr. Rudolf T] ( 

Prof er \ug h 

versitit Bet \ tent der | t 

k nik B Pape RNI 

bound, RM. <4 Pp with 4 a 

tions. Berlin: ore 22 

Dr. Thiel has produced a book which is an ex 
cellent imple of 1 taking detail a n 
covers the ibject mp tely ot 
the eve which is manifested in such a to 
give roentgen signs within the orbit 
volvement of the ne ghboring tissu: pre 
sented with illustrative case Devel tal 
deformities. osteodyvstre phic tul 
traumatic conditions of the orbit a i 
orbital structures are first discussed. In{ an 
matory processes, tum the 
paranasal sinuses) are next conside 
chapters follow dealing with the middle ¢ i of 
the skull, « pecially the sella, diseas ving 
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generalized increase of intracranial pressure, 
dental conditions affecting the eye, and lastly 
the lacrymal ducts. 

Case presentations include a brief synopsis 
of history, clinical and laboratory findings, 
P »hotogr: aphs of the patient, visual fields, repro- 

uctions of retinoscopic views, roe ntgenograms, 
diagrams and photographs of pathologic speci- 
mens. 

Ventriculograms and lipiodol injections are 
sapeone An interesting method of localizing 

itraocular foreign bodies is described. The dis- 
cussion of technique and normal anatomy is 
quite sufficient for the purposes of the work. 

The book is published in two parts, the text 
being separate from the illustrations, but they 
cannot be bought separate ly 

The book is highly recommended to roent- 
genologists, ophthalmalogists and all others in- 


terested in the subject 


W. Hatt 


kunGcous Diseases: Clinico-Mycological 
Text. By Harry P. Jacobson, M.D. Attend- 
ing Dermatologist and Member of the Malig- 
nancy Board, Los Angeles County General 
Hospital. With introductions by Jay Frank 
Schamberg, M.D., rss of Dermatology 
School of Medi- 
cine, University of and How- 
ard Morrow, M.D., Clinical Professor of 
Dermatology, University of California Medi- 
cal School. Cloth Price, $5.5 Pp. fie A with 


4 
153 illustrations. Springfield, Illinois: Charles 


and Syphilology, Graduate 


Thomas, 1922. 


he radiologist, regardle ss of w hether his in- 
terest 1s chiefly diagnostic or therapeutic, has 
rounded knowledge of 
the fungous diseases. Much has been learned 
about these conditions 


frequent need of a well 


during the past decade 
cattered and often in- 
complete. Dr. Jacobson has gathered the best 
of the literature and by addin 


but the information 


the fruits of his 
own experience has a readable 
monograph which makes the available knowl- 
edge readily accessible 

The first sixty-three pages of the 
with primary 


book deal 
cutaneous mycoses that usually 
show no systemic involvement. Under this 
heading are considered dermatoses produced by 
microspora, trichophyta, epider ‘mophyta and 
achoria. Considerable space is it to the 
laboratory methods used in making the di- 
agnoses and the clinical manifestations are well 
described and illustrated with many photo- 


\ 
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graphs. The usual therapeutic procedures in- 


cluding roentgen-ray epilation for ringworm of 


the scalp and bearded regions are advocated. 
Radiologists will no doubt read with some sur- 
prise the author’s advice to the effect that the 
rather dangerous drug, thallium acetate, should 
be given along with the roentgen exposure “to 
lessen the quantity of x-rays needed for epila- 
tion.” It is the reviewer’s impression that no 
proof of any such effect on the epilation dose is 
available and that a properly measured dose of 
roentgen rays given alone is a safer procedure. 

The remainder of the book deals with infec 
tions of the skin and mucous membranes which 
are frequently accompanied by systemic in 
volvement. The conditions considered are mo- 
niliasis, mycetoma, sporotrichosis, blastomyco- 
sis, actinomycosis, coccidioides, torulosis, and 
aspergillosis. Some of these diseases produce 
lesions in the lungs, bones, cerebrospinal sys- 
tem, intestinal tract and genitourinary system 
which closely resemble those seen with syphilis 
and tuberculosis. Even malignancy enters into 
the differential diagnosis at times. Roentgenol- 


ogists should be particularly interested in 


pulmonary and osseous manifestatio1 
fungous diseases as they are seer 


graphically and unfortunately this ] 


subject is very briefly dealt wit! 
heading of Therapy, roentgen 1 
deep-seated lesions is mentioned freq 


l. 


no exact technique is given and o1 
believe that the author is not intin 
quainted with the method. The sect! 


cidioides is the outstanding feature of th 


because it covers a wealth of first 
edge which is not so evident in 


other sections. 


r¢ 


[ 


a 


nat 


Although this book deals for the 
with the laboratory and clinical aspe 


cotic infections, the radiologist 


well-written and accurate referen: 
with valuable information concern 
sional atypical case. If he hap 

the Pacific Coast where “ect 


relatively common, 


even greater. 


his need for the 


CHARLES | 
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A SIMPLE QUICK CENTERING APPARATUS FOR 
STEREOSCOPIC MASTOID ROENTGENOGRA PHY 


By BORGE W. PETERSEN 
Y_ray Clinic of Cornell University Medical Coll 


NEW YORK CITY 


HERE is a need of a mastoid block ing. The top is made of brass in which two 
which permits rapid centering and circles (4’’ in diameter) have been cut for 
which can be constructed at slight expense exposures. These openings are covered with 
from parts usually found in a general roent 
gen laboratory. The following apparatus, 
while incorporating no startling original fea- 


tures, has been found to be of considerable 
help in obtaining good mastoid films. As 
the block 
consists of 12° inclined top, underneath 
which has been placed a mirror for center 


can be seen on the illustrations 


Fic. 2. Cassette in groove. Note the position of tech- 
nician. 


transparent celluloid on which the centers 
are indicated. In Figure 1 the openings and 
their center marks are seen reflected in the 
mirror. 

In posturing the patient the area it 1s de- 
sired to center is marked on the patient 


|. Patient in position. Note the plat age € with a skin-pencil. Using the mirror as a 
outline of forward bended soft tissue of ear. In thi 
guide this is made to coincide with the 
case the mark indicating the external auditory 


channel coincides with the center mark on the center mark of the opening. After the pa- 
ppar tient is postured, the cassette is placed in a 


: 
» 
=> 
4 
~ 
| | 
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groove close up under the inclined top and marking the cassettes so they will be placed 

the exposure is made. properly for exposures of the other ear. The 
Stereoscopic films are obtained by using cassettes must be marked 1 and 11, and the 

two cassettes. After the first exposure has letter Z to indicate upper left. 

been made on cassette 1, the second of the A similar arrangement is suggested for 

stereoscopic pair is made on cassette Il, stereoscopic sinus work. 


PROTECTIVE COVER FOR TUBE BOWL 
By ROBERT B. TAFT, M.D., B.S. 


CHARLESTON, SOUTH CAROLINA 


HE amount of stray radiation emerg- circle of lead rubber is glued between th 


ing from the open top of the conven- two boards and the two bolted together 
tional type of lead glass tube bowl is quite with bakelite bolts. 
significant and becomes really dangerous No appreciable heating of the tube has 
been noticed as the result of being mor 
completely enclosed. 
1 et In addition to fulfilling its purpose, thi 
bes cover prevents the tube becoming dusty as 
rapidly. 
— As this entire device is made of non-con 
ductive materials, it presents no electrical 


danger of sparks from the wires 
The disks of ply wood can br 


few minutes in any woodworking shop. N 
dimensions are given as the size of diff 
tube bowls varies slightly. 


Fic. I. 


if persons are working all day on the floor 
above the roentgenographic or therapeutic 
rooms. 

An extremely simple device to prevent 
this radiation is shown in Figures 1 and 2. 
The protective material is lead rubber of 
! inch thickness between two circular 
pieces of thin plywood. One of these disks 
is of such a size that it fits snugly into the 
top of the bowl and the other is of the same 
diameter as the outside of the bowl. The Fic. 2. 


OV 


| 
be 
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ABSTRACTS OF ROENTGEN AND 
RADIUM LITERATURE 


ROENTGEN DIAGNOSIS scopic roentgenograms are made in both the 
lateral and anteroposterior views and the rela- 
tive position of the air bubbles in the two ven- 
tricles estimated. In certain instances it is ad- 
visable to test also the lateral circulation 
through the third ventricle by placing the pa- 
tient alternately on the right and left side for 
hftteen minutes 

The procedut ““ventri tima are two inconveniences to the method: 
tion” differs from the ventriculos v of 1) the air may take a false root and thus not 
Dandy in the follown | nts: t t 15 reach the cerebral ventricles, and (2) the two 
to verity the a bilitv of the cet al vei ventricles may not absorb the same quantity of 


tricles to the air injected by the spinal route, air, this resulting in unequal images. These may 


the method forming in this respect a table be obviated by repeating the examination two 


“test of circulation,’ and to demonstrate the or three times. 
anoma n form, , contour, et t th he procedure was used in 2 cases, 20 of 
bral ventri - (2) 1t uses ex the which proved to be cerebral tumors and were 


spinal route, and t is perforn vith the ontrolled either by operation or by autopsy. 
least amount of air] bl It was found that the accuracy of the diagnosis 

Phe technique very simple. Tet en in the 20 cases was 94 per cent, which coincides 
timete? n unusual cases $ or 1¢ « t air are with the figures of the usual ventriculography. 
injected by lumbar or more rarely box lhe great advantage of the method lies in the 
cipital puncture, after withdrawa t a large fact that it 1s exceedingly easy to carry out, the 
amount of cerebrospinal fluid. The edure  mortalityis nil andthe subjective reaction of the 
is carried out with the patient in sitting posi patients negligible. Of course, it does not give a 
tion. After completion of the injection, the head comprehensive roentgen study of the entire 

slightly Hexed so as to faci itate tl passage ventricular system but if such 1s required the 
of the air through the posterior arach1 pace ‘‘estimation” can always be supplemented by 


at the level of the occipital foramen. Stereo- encephalography or ventriculography accord- 
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ing to Dandy and by arterial encephalography 
according to Egas Moniz.—T. Leucutia. 


Jouret, Jos. Pneumoventriculographie céré- 
brale; procédé de repérage ventriculaire du 
Dr. Laruelle. (Cerebral pneumoventriculo- 
graphy; procedure of ventricular estimation 
according to Dr. Laruelle.) ¥. de radiol. et 
électrol., Sept., 1931, 75, §16—-519. 

After briefly discussing the principle of the 
method as well as the technique of procedure 
(see above abstract) the author attributes the 
following advantages to “‘ventricular estima- 
tion” as practised by Laruelle: establishment as 
to whether or not the ventricles are in direct 
communication with the subarachnoid space, 
whether or not they occupy a normal position in 
relation to the median line and whether or not 
their upper limit is at the same level and same 
distance from the cranial vertex; demonstration 
of partial or total deformities, etc. 
cerebral tumors, the ventricular estimation 
permits an exact localization and a more or less 
precise evaluation of the extension of the tu- 
mor. In other lesions as, for example, anterior 
meningitis, inflammations of the choroid plexus, 
infections of tuberculous or syphilitic origin, 
etc., the method gives information concerning 
the pathologic reactions of the cerebral ven- 
tricles. Finally, in Jacksonian epilepsy due to 
traumatism, it permits the eventual localiza- 
tion of cicatricial tissues.—T. Leucutia. 


In case of 


GriraupI, La sindrome dei tumori 
dell’apice della piramide temporale. (The 
syndrome of the tumors of the apex of the 
temporal pyramid.) Riv. 
I-62 


oto-neuro-oftal 


1931, 8, 
The author discusses in lengthy detail the 
syndrome which may be provoked by tumors 


invading the apex of the pyramidal portion of 


the temporal bone. He was able to collect 15 
cases from the literature, all of which are de- 
scribed in résumé, special consideration being 
given to the 4 cases of Piazza Missorici. To 
these he adds his own personal case which was 
that of a carcinoma at the epipharynx extend- 
ing into the neighboring tissues and invading 
the apex of the pyramidal bone, thus producing 
a typical syndrome. It was generally found that 
the syndrome i is produced (a) by tumors of the 


apex of the pyramidal bone; (4) by tumors of 


the epipharynx; (c) by tumors of the posterior 
cranial fossa, and (d) by tumors of the medial 
cranial fossa. 
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In analyzing the syndrome as a whole, one 
may distinguish three, or occasionally four, sub 
syndromes} (a) auricular syndrome; (4) tri 
geminal syndrome; (c) abducens syndrome, and 
(7) syndrome of Claude Bernard "ay 


The auricular syndrome consists sub 


jectively of unilateral slight diminution of hea 


ing, associated later with tinnitus, a sensation 
of occlusion of the ear and occasionally vertigo, 
and objectively, of diffuse congestion of the 
tympanic membrane (at the 
amination) with simple hyperemic meningitis 
and eventual catarrhal otitis media. This latter 
is produced, according to Ruttin, either by a 
venous or lymphatic stasis or by occl 
the eustachian tube, or finally, 


otoscopl¢ ex 


usion of 


by a subvirulent 
infection of the mucosa of the antrum with 
sterile exudate. 

(2) The trigeminal syndrome may have a 
manifold appearance, according to which 
branch of the nerve is chiefly affected. Gener 
ally it comprises (a) motor alterations, mani 
festing themselves clinically as deviation of the 


mandible, elevation of half of the soft palate, 
Haccidity of the floor of the mouth, etc.; (4 
sensory alterations, leading to various types of 
neuralgia as, for example, neuralgia supraor 
bitalis, neuralgia infraorbitalis, neuralgia man 
dibularis, etc.; (c) alterations of reflectoric ac 
tivity as, for example, diminished or abolished 
corneal reflexes; (d) trophic disturbances which 
not infrequently lead to ophthalmic neuro 
paralytica; (e) circulatoric disturbances 
lacrymal, salivary and nasal glands, 
vasomotor disturbances, appearing in the form 
of flushing of the face, ens of the cor 
junctiva, nasal and buccal mucosa, ¢ 

3) The abducens syndrome cons! 
of paresis or more often paralysis of the mus 
lus rectus lateralis. 

(4) The Claude Bernard-Horner sy 
which is observed only occasionally, and which 
occurred rather typically in the author's cas 
is the result of paralysis of the cephali 
of the sympathetic nerve. Clinically it com 
prises (a) a narrowing of the palpebral slit, (/ 
sinking of the eyeball into the orbital cavity 
and (c) a narrowing of the pupil. 

If the invasion of the more ex 
tensive, the seventh, second and twelfth cra 
nial nerves may also show signs of invol 


of the 


| 
and (/ 


sts chiefly 


ndrome 


tumor 1S 


vement 

The roentgen appearance varies according to 
the site of the tumor and amount of invasion 
By taking roentgenograms in vari 
one is nearly 


US position 


always able to demonstrate an 
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erosion or destruction around the apex of the 
pyramidal bone. The author discusses in great 
detail the errors which may lead to faulty roent- 
gen interpretation as well as the differential 
roentgen diagnosis from other syndromes of the 
skull. Pathologically a differentiation must be 
made between the syndrome of the apex pyra- 
midis due to tumors, nonspecific infections, 


tuberculosis, lues, and trauma.—T. Leucutia. 


Payne, Recinatp T. Sialography: its tech- 
nique and applications. Brit. Ff. Surg., July, 
1931, 79, 142-1406. 

Sialography is the roentgenographic demon- 
stration of the ducts of the salivary glands by 
means of injections of radiopaque substances. 
The parotid gland and ducts lend themselves 
admirably to this purpose. Lipidol is the opaque 
medium of choice. The technique described by 
the author is simple, the apparatus consisting of 
a rubber fountain pen bulb attached to a short 
length of glass tubing, one end of which is 
drawn out to a fine point about I mm. 
.§ to I c.c. of lipio lol 
causes pain over the parotid region or 


in di 
ameter. From injected 
swelling 
of the gland which indicates that sufficient 
lipiodol has been injected. The roentge noscope 
may be used to determine if the distri 


yution is 
satisfactory, then stereoscopic films are made. 
These will demonstrate abnormalities, dilata 
tions and obstructions of the parotid ducts. 
our cases are described in which the author 
found this procedure useful.—F’.. H. Decker. 


NECK AND CHESI1 
Pape, R., and Sprirznacet, K. Uber Oso 
phagusmyome. (Myomas of the esophagus. 
Forts Ar. qa. d. Gi b d. R nigenst) h/ Nov 


1931, ZZ, 016-625. 
Two unusual cases of esophageal my 
described in lengthy 


mas are 
detail. In the first 
that of a woman aged sixty-four, five 


case, 
tumors occurred simultaneously. Iwo of these 
a of the 
kidney removed five years previously and the 


were malignant (one a hypernephror 
second a primary carcinoma of the bronchus) 
and the other three benign (multiple lipomata 
and fibromata of the skin and multiple myo- 
mata of the esophagus). The myomata were 
localized chiefly to the lower part ol the eso- 
phagus some reaching into the 
pedunculated polyps). 
firmed at autopsy. 


stomach (as 
The findings were con 


In the second case, that of a man aged sixty 


eight, a single myoma was located to the upper 
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types of 
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portion of the esophagus, reaching nearly the 
size of a fist. At the roentgen examination, as 
well as at operation, it was confused with sub- 
sternal thyroid and only at autopsy could the 
correct diagnosis be made. 

Two deductions can be made from the study 
of the above cases: first, that in an atypical fill- 
ing of the esophagus one should always bear in 
mind the possibility of myoma, and second, 
that a barium examination of the esophagus is 


indicated in every case of struma.—T. Leucutia. 


Jacosi, MENDEL, and Rascorr, Henry. Con- 
genital esophageal stenosis associated with 
aberrant ductus arteriosus. 4m. F. Dis. 
Child., Nov., 1931, 46, 1148-1154. 
Tracheo-esophageal fistula and atresia of the 

esophagus are not as rare as they are thought to 

be. The commonest type is a blind upper sac 
and a lower sac opening into the trachea above 
the bifurcation. 

The clinical picture, the authors state, is clear 
cut. There is at first a constant flow of saliva 
from the mouth. When given food, the infant 
swallows once or twice without trouble but with 
every succeeding attempt the fluid is regurgi- 
tated through the mouth or nostrils. The child 
is then compelled to breathe with the nose, 
pharynx and mouth full of fluid. It suddenly 
stops nursing, its eyes become fixed, it rapidly 
turns blue, and then struggles to empty its 
lungs by coughing. It soon becomes deeply 
cyanotic, and these symptoms are repeated at 
each nursing. The stomach is slightly distended 
with air, while the rest of the abdomen ap- 
pears flattened. For a few days the stools are 
normal in amount and are composed of typical 
meconium, then they become scant or absent. 
If present, they are the typical greenish-brown, 
slimy stools that characterize starvation. After 
the second or third day, there develops toa 
moderate degree the characteristic temperature 
of inanition. The infant 
weaker, emaciated and 


rapidly becomes 
more apathetic, and 
death takes place within two weeks. At autopsy 
practically all cases show a terminal broncho- 
pneumonia. 

The case here reported is one of atresia of the 
esophagus and fistula in 
which a cause external to the anlage of the 
trachea and esophagus, but affecting its de- 
velopment, was apparent. The history was 
similar to the above; the roentgenograms, made 
after insertion of barium through a catheter 
showed that the upper portion of the esophagus 


tracheo-bronchial 
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extended to the superior aperture of the thorax. 
The portion was dilated and filled with barium. 
Its lower end was smooth and rounded. No 
barium-filled tract extending from the eso 
phagus to the trachea or penetrating into the 
adjacent structure was apparent. The entire 
bronchial tree from the larynx to the finer 
bronchi was visualized by the barium, and was 
apparently continuous with a large, dense mass 
of barium in the mouth, which was probably 
regurgitated from the upper part of the eso- 
phagus and subsequently aspirated. Further 
roentgenograms revealed conditions similar to 
the first findings, but in addition, extending 
downward from just below the left bronchus, 
there was a narrow fusiform shadow of barium, 
which reached to the cardiac end of the stomach. 
In the stomach, which 
tended with there 
shadows of masses of barium. No communica 


was moderately dis 


air, were sev eral dense 
tion of the fusiform shadow and the lower end 
of the upper esophageal shadow or of the 
trachea or bronchi and this upper shadow was 
discernible. At autopsy, it was found that the 
esophagus consisted of two separate portions, 
proximal and distal. The atresia was brought 
about by a congenitally misplaced vessel (duc 
tus arteriosus), which exerted external pressure 

Jacobi and Rascoff review the theories of the 
causation of this type of anomaly. All are 
based upon the idea of an embryologic mal 
development. They regard their case as corro 
borative evidence of Keith’s view that external 
factors not inherent in the tracheal or eso 
phageal anlage may be the determining ones 

They make the suggestion that intraperi 
toneal ligation of the cardiac end of the ston 
ach, instead of intrathoracic ligation of the eso 
phagus be combined with the gastrostomy usu 
ally performed in such cases.—R. S. Bron 


Uspensky, A., and Hetron, A. Die Bedeutung 
der Réntgenstrahlen fiir die Erforschung der 
Bronchektasien. (The significance of the 
roentgen ray for the study of bronchiectasis 
Fortschr. a. da. Geb. d. 
1931, Pf, 635-648. 


The authors discuss the roentgen visibility 


Réntgenstrahlen, Nov 


of bronchiectasis, using 13 brief case reports for 
illustration. The reached that 
bronchiectasis may lead to various images ac 

cording to whether there is secretion present 
within the bronchi or whether the bronchi are 


conclusion is 


empty. Thus at times it appears in the form of 
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ring shadows, at others in the form of a 
comb, and again in others as a mor 
diffuse clouding. The differentiation fh 
monia associated with diffuse abs 
tion, from gangrene of the lung and 
ally from malignant tumors is exceedii 
cult. kibrotic changes of the lungs may 
secondary bronchiectasis. In such i: 
the process is far advanced, a fibr 
pleura with obscuration of the entir 
and displacement of the mediastinal a1 
shadow to the affected side 
chography is of value in demonstrat 


may re 


morphologic appearance of the bronchi 
for example saccular, (4) cyl 
varicose, and (d) mixed type. If the 
tasis 1s localized chiefly to the left 
the examination should be made w 
tient in a horizontal position. Serial fil 
ing the emptying of the bronchi a1 
the 
method further permits the demor 


tage in estimating 


motor fut 


occult forms of bronchiectasis and tl 


the tonus of the bronchi. The sever 
not infrequently associated with ¢ 
hyperplastic periostitis.-T. Le 


Popkaminsky, N. A. Aspect radi 


sidérose des poumons Rox ntg 
pect ot pulmonary siderosis Bu 


The author has taken 140 roer 
iron mine drillers to determine the 
pulmonary siderosis produced. It 
tioned that the quartzite contai 
per cent ke,O 
that the 
kKeoO; and about 7 per cent SiO 


and about 60 pet 
mine contained about 
The following conclusions wet 
The dust of iron mines leads to p1 
only after a lapse of a long peri 
monary fibrosis produced by th 
other pneumoconioses is due to 
SiO., the injurious effect of th 
diminished by the protective proj 
iron element; (3) there are three t 


monary siderosis: (a) the sider 
polishers, the SO-( alled iil ld 
abrasiva; the siderosis of iron 1 
that 1s, st/tco-siderosts levts sive 

the siderosis of glass polishe: 


siderosis pura 10% chro / 
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ACTION OF ROENTGEN RAYS AND RADIUM 
ON THE HEART AND LUNGS 


Clinical Considerations (Continued 


Radtotherapy for Bronchial Asthma and Chronic Asthmatic Bronchitis. The term 
asthma has long been misused to designate a number of conditions featured by 
dyspnea; hence the expressions cardiac asthma, renal asthma, thymic asthma, and 
bronchial asthma. Cardiac and renal asthma have no place in the present discussion, 
because they obviously have nothing in common with true bronchial asthma. 
Thymic asthma refers to respiratory obstruction supposedly caused by pressure on 
the trachea by hyperplastic enlargement of the thymus gland. The influence of ir- 
radiation on the thymus gland and on thymic asthma will be dealt with later. Only 
the effect of roentgen and radium rays on bronchial asthma will be considered here. 

It has long been thought that the crises of asthma are an expression of spasm of 
the bronchial muscles or turgescence of the bronchial mucosa induced by irritation 
of some portion of the respiratory tract by functional or organic disturbances, such 
as inflammatory deposits in the walls of the bronchi and certain chronic lesions of the 


nasal passages or mediastinum. It has also been recognized that the nervous system 


is more or less implicated; so much so, indeed, that some have regarded the disease 
as a variety of neurosis, in which spasm of the bronchial muscles or chronic hyper- 
emia of the mucosa results from disturbed pneumogastric or vasomotor innervation. 
These views are now widely held, but the etiologic factors responsible for this dis- 
tressing disease are still far from clear. The present tendency, however, is to restrict 
the diagnosis of asthma to those cases in which abnormal sensitiveness to proteins 
can be elicited. Every method of treatment which medical ingenuity could devise 
has been tried, but the very number of such methods indicates that none has been 
found preeminently satisfactory. A successful method will probably not be found 
until the nature and causes of the disease are better understood. 

Having to deal with a patient with chronic asthmatic bronchitis and multiple 
nasal polyps, SCHILLING (1906) deemed it wise to exclude the possible presence of a 
foreign body in the bronchial tree by making a roentgenologic examination of the 
thorax. The following night, for the first time in three years, the patient did not ex- 
pectorate, and the quantity of sputum remained much less than formerly. Aston- 
ished by this incident, Schilling then subjected to roentgen rays six other patients 
with chronic bronchitis, and in all six the quantity of sputum diminished greatly. 
Each of his patients was treated through two or more thoracic fields, each field being 
exposed to rays of about 12 Wehnelt for from 5 to 73 minutes. ECKSTEIN (1907) 
cited two cases, one of bronchial asthma and one of asthma-like crises and dyspnea 
arising several months after a crushing injury to the thorax. Improvement in the 
condition of both patients began i1 
roentgen rays. Stimulated by the report of Schilling, IMMELMANN (1907) recorded 
ten patients with chronic asthmatic bronchitis or bronchial asthma, in which sur- 
prisingly favorable results followed irradiation of the thorax for ten minutes through 
each of four fields (anterior, posterior, and two lateral fields). LEvy-Dorwn (1908) 
also reported many successes, even in patients who had suffered from asthma for 
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many years. His impression was that suggestion had much to do with the improve 
ment because, while the patients were led to believe they were being irradiated, som: 
were not actually exposed to the rays. In three cases, however, suggestion did not 
play any part; the condition of one patient improved considerably after irradiation. 

GorTrscHALK (1909) placed on record ten cases in, which the patients had suttered 
from bronchial asthma or chronic asthmatic bronchitis for a long time, and in four 
of which severe symptoms had failed to respond to any other kind of treatment. The 
anterior, posterior, and lateral aspects of the thorax were exposed to 5 X 
(Kienbéck) of roentgen rays. Some of the patients were irradiated a second tim: 
4 X to each of four fields) after an interval of four or six weeks. The crises 
diminished in frequency and disappeared. In all these cases Gottschalk had found 
the hilar nodes enlarged, and he inferred that the beneficial effect of irradiation was 
due to action of the rays on the lymphoid elements of these nodes. SCHILLING ( 1g09 
reported having treated fifty cases of chronic bronchitis, with or without symptoms 
of asthma. Many of the patients had been ill for from ten to fifteen years. About 
one-half the number derived substantial benefit, and some were regarded as cur 
The results in children were thought to have been especially favorable. In one-fourth 
of the patients the treatment had apparently failed to influence the disease. Th: 
earliest cases were irradiated'”® once over the thorax only, but in later cases th 


treatment was repeated. SCHILLING (1910) cited a total of sixty cases treated in this 


manner, and claimed that 25 per cent had been cured and $0 per cent considerab! 
improved. In the remainder he had found only transient improvement or none at 
all. He stated that bronchiectasis associated with enlarged hilar nodes can b 
Chronic purulent bronchitis in a man aged fifty-three years was said by MeN 

1919) to have been greatly benefited by combined treatment with vaccine and 
roentgen irradiation; expectoration increased at first, but later diminished gradual 
and stopped. It is impossible to be certain, of course, whether vaccination or 1 


gen rays are to be given the credit. Twenty-four additional cases of bronchial asthma, 


treated by irradiation of the thorax were reported, by KLewirz (1922). Se 
patients derived benefit, and five had no further attacks, but it is not clear how 


such remission may have lasted; 1n nine patients the attacks recurred after a number 
of months, but the crises were less severe; three patients remained free from symp 
toms for a few weeks only, but subsequent crises were less distressing. The treat 


ment had no apparent effect in seven cases, but five of these had been treat 
once. Klewitz gave one-third of an erythema dose to each of three anterior and f 


posterior thoracic fields, and 1n some instances this was repeated two or three times 


at intervals of from two to four weeks. Later, KLEwirz (1924) gave his results 
eighty-five cases treated by this method. Twenty-six of these had been cured and th 
patients remained free from recurrence; twenty-seven were exempt from crises fo 


several months, and recurring attacks almost always disappeared under additional 


treatment; in twelve others the crises disappeared for a few weeks only, and the 
remaining twenty patients did not derive any perceptible benefit. 

MarumM (1924) added fresh evidence of the therapeutic value of roentgen irradia 
tion in bronchial asthma. Of forty patients included in his report thirteen wer 


classed as cured, eleven as greatly benefited, and eight as improved. The disease 


sed for from 20 to 3 minutes to unf oentger ravs, the jua Vy Ot Ww Nh was vgivena 2>W 
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failed to respond in five others, and the remaining three had discontinued treatment 
and were therefore excluded. The hilus of each lung had been exposed, through two 
anterior and two posterior fields (total of four fields, each 80 sq. cm.), to roentgen 
rays with a penetration equivalent to 10 or 12 of the Wehnelt scale and filtered 
through 3 mm. of aluminium. The surface dose to each field was one-fifth of the 
erythema dose, and this was repeated two or three times at intervals of three weeks. 
In one patient the spleen had been irradiated without success. The immediate 
effect of irradiation was to increase expectoration, but this was followed by gradual 
diminution. Marum admitted that improvement in some cases might have been of 
the nature of a psychic reaction and did not offer any other explanation. One of his 
patients was well over six years, three for five years, two for four years, three for two 
years, six for from six to twelve months, and nine for a short time only. The follow- 
ing year KLEwirz (1925) reported having treated a total of one hundred and thirty- 
one patients with bronchial asthma, always by exposing the thorax to roentgen rays. 
Of this number thirty-six were said to have been cured, forty-two greatly improved, 
, and thirty-three remained unaffected. Equally favorable results 
were reported later by STERN 25), BoLscHAKOvA (1927), and Torrey (1927), 
and others testified to the therap 


twenty IMprove 


utic value of roentgen rays in asthma and chronic 


asthmatic bronchitis. KMorrmMaleR (192 


8) stated that roentgen-ray treatment of 
asthma, chronic bronchitis, and bronchiectasis resulting from mediastinal lymph- 
adenopathy exclusive of tuberculosis, had been effective in more than one hundred 


Cascs. 


The tavorable effect of irradiation in the foregoing reports was obtained by ex- 


posing the mediastinum and lungs to the direct action of the rays. Later, it was 
found that substantially the sai 


ettect could be produced by irradiating the region 
of the spleen. 1); EY and | OSSED 


g2 described the case of a patient with chronic 
lymphatic leukemia, enlarged spleen and mediastinal nodes, and supposed bron- 
chial asthma, in which roentgen irradiation of the splenic, hepatic, inguinal, and 
axillarv regions was followed by reduction in the size of the enlarged nodes at the 


root of the lungs and by corresponding abatement of the respiratory difficulty. Even 


~? 
= 


aid to have been distressed by respiratory embarrassment 
tor sixteen years, 1t seems proba that this was secondary to hyperplasia of medi- 
astinal nodes and cannot be regarded as an example of true bronchial asthma. It 1s 
also possible that the shrinking the nodes and the accompanying disappearance 


of dyspnea may have been a direct action of the radiation directed to the axillary 


regions and may not have had any relation to the radiation effect on the spleen, 
live a and othe r structures exp l. The absence of a detailed description of the 
method used in irradiating the axillae leaves this point obscure. The inference of 


Drey and Lossen that the reduction in size of the hilar nodes and improved respira- 
tion may have resulted from tl rculation of hormones liberated in the spleen by 
Irradiation may seem far-fetch but, as we shall see, others were impelled to test 
this idea in authentic or supposed cases of bronchial asthma. Thus GRoEDEL (1921) 
reported having treated thirty cases by irradiating the region of the spleen, and 
only four patients did not obtain any improvement. The results were favorable in 


nine, very favorable in six, and brilliant in nine; in the two remaining patients the 


ettect of treatment was unknown. In 1g22 GROEDEL and LosseEn published a report 
of their results in forty-one additional cases; eighteen patients derived marked bene- 
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fit, the condition of six patients improved considerably, that of six others improved 
slightly, three cases gave negative results, and the effect of splenic irradiation in the 
remaining eight patients was uncertain, because they failed to complete the treat 
ment. Groedel and Lossen did not claim that the improvement noted in most of these 
cases was permanent, and they did not pretend that mitigation of symptoms in 
certain patients might not have been an effect of suggestion. They thought the rays 
stimulated the spleen to produce substances akin to antibodies, which prevented the 
attacks of asthma, or that irradiation removed certain factors which hindered the 
action of endogenous products acting as antibodies. They assumed that thoraci 
irradiation, as practised by others, was less effective and also acted through an in 
direct influence on the spleen. GALLINO and TERRADA (1924) gave their results in 
twenty-six of thirty-one cases which they had treated by splenic irradiation alone, 
except one in which the thorax also had been irradiated. Four of the patients had 
had asthma for twenty years or more, three for more than fifteen years, and five 
for more than eight years. The treatment had been given through one field to by 
cm. corresponding to the region of the spleen, with roentgen rays generated at 
peak kilovolts and filtered through 0.8 mm. of copper and 2 mm. of aluminium; 

half the erythema dose was given at a focal-skin distance of 30 cm. Irradiation was 
repeated twice at intervals of thirty days. Twelve patients had no further attacks; 
the crises diminished in frequency, duration, and severity in ten others; th 

ment had no appreciable effect in two, and two others did not return after the first 


treatment. Iwo patients were still free from symptoms fourteen months later; tw 


twelve months later; four, nine months later, and four had been well from six to 
eight months. Gallino and Terrada did not accept Drey and Lossen’s idea of hot 
mones liberated by a spleen stimulated to increased function by exposure to the rays, 


but did not offer any other explanation. POHLMANN (1925) related having treated 
forty-five patients with bronchial asthma by irradiating only the region of the 


spleen, and claimed that all but four had derived great benefit. He thought the ac 

tion of the rays was to raise the “‘stimulation threshold to antigen stimuli leading t 
anaphylaxis.’” Eimer (1925), who observed transient improvement in only 

four cases that had received one-third of an erythema dose through each of tw 

anterior and two posterior thoracic fields over the root of each lung, obtained better 


results by directing the rays to the region of the spleen. Of nine patients treate: 
in this manner two did not have any asthmatic crises for months, the cond 
of five others improved for a number of weeks, and the treatment was ft 
in two. Eimer thought the rays had an undoubted desensitizing action and als 
sidered a possible influence on the suprarenal glands, but did not explain the natur 
of such action. WALpBorr (1925) cited the case of a boy aged six and one-half years, 
who had suffered from asthma (dyspnea, cyanosis, wheezing)for four years. Hi 
submaxillary nodes were abnormally large, and roentgenologic examination of thx 
thorax gave evidence of extensive, bilateral “infiltration” of the root of each lung 
probably enlarged nodes). Exposure of the splenic region to roentgen rays of 1 
dium wave-length was followed by complete cessation of the asthmatic crises, an 
the boy was still well eight months later. The action of the rays on the spleen was 
thought to stimulate the formation of antibodies, but the manner of such stimul: 
was not explained. 

From the foregoing it would appear that irradiation of the splenic region is as 
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effective against asthma as exposure of the mediastinum and lungs. Others obtained 
similar results by combined exposure of the thorax and spleen. MonER (1925) irra- 
diated both the lungs and spleen in twenty-three cases of asthma through two an- 
terior and two posterior thoracic fields corresponding to the root of each lung and 
through one or two splenic fields, according to the size of the patient. Each field 
received 5 Holzknecht units of roentgen rays filtered through 4 mm. of aluminium 
at a focal-skin distance of 40 cm., and this was repeated one month later. All the 
patients had been ill for years and had tried all the remedies in vogue at the time. 
In five cases the effect of treatment was unknown. Of the remaining eighteen, seven 
were classed as completely cured, because the patients were still free from crises or 
other symptoms when the report was made three years to six months later. Marked 
improvement was noted in three patients; the treatment had no apparent effect in 
sx patients, and two others were still under observation. RAMIREz and COLE (1925) 
employed this combined method in thirty-five cases of bronchial asthma which had 
resisted all other treatment; many patients had enlarged tracheobronchial lymph 
nodes. Rays generated at 200 peak kilovolts, filtered through 0.75 mm. of copper, at a 
focal-skin distance of 50 cm., were used. In some patients only the thorax was ex- 
posed through four fields (anterior, posterior, and bilateral), while in others both 
the thorax and spleen were irradiated for from ten to twenty minutes. One patient, 
who had been a victim of asthma for ten years, was completely relieved for nearly 
one year by treatment of the thorax only; recurrence of symptoms yielded promptly 
to fresh irradiation of the chest. The condition of five other patients improved for 
more than six months, and five obtained only temporary benefit. RauLot-LapoInTE 

1925) thought bronchial asthma was especially amenable to thoracic (mediastinal) 
irradiation, but that additional splenic irradiation was sometimes necessary. Accord- 
ing to him, asthma of digestive derivation responded best when the liver was irra- 
diated, and when the disease was related to endocrine disorder (thymus, hypophy- 
sis, thyroid) the corresponding gland should be irradiated. GERBER (1925), without 
giving the number of cases on which his opinion was based, also wrote favorably 
of combined irradiation of the thorax and spleen. He gave to each of three fields, 
on three successive days, between 8 and 15 per cent of the erythema dose of rays of 
rather short wave-length filtered through 0.5 mm. of copper and 1 mm. of alu- 
minium; the exposure was repeated after three or four weeks, if necessary. The re- 
sults in many cases were expressed as excellent and in some instances as brilliant. 
Gerber also observed an increase 


the quantity of sputum for a short time after 
treatment. MULLER (1925 i 


reported a series of twenty-two cases treated by com- 
bined irradiation of the thorax and spleen. Twenty-seven per cent were classed as 
having been greatly benefited, 5 


per cent as improved, and 4 per cent as unaf- 
fected; the records of the remainder were incomplete. One-third of an erythema dose 
was given to the hilus of each lung, from the front and back, and also to the spleen. 
Miller related the interesting observation of a woman with asthma and uterine 
fibromyoma, whose respiratory crises diminished greatly for about one year follow- 
ing a castration dose of roentgen rays to the uterus and ovaries. BEAUJARD and 
L_eEGorrF (1926) claimed to have obtained good results in six cases of infantile asthma 
by exposing the thorax and spleen to small doses through large fields. KoGan-Jasny 
and ABRAMOVITCH (1926) treated eight patients with bronchial asthma by irradiat- 


1 ] 
ind one field over the spleen, each approximately 20 cm. sq. 
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ing the lungs, exclusive of the cardiac region, through seven fields according to the 
method of Klewitz; each field received from 20 to 30 per cent of an erythe: St 
of rays filtered through 0.5 mm. of zinc. In thirteen‘other patients the region of th 
spleen was exposed, through one field 12 by 12 cm. (Groedel method), to 25 per cent 
of an erythema dose of rays filtered through 4 mm. of aluminium. In a third seri 
of fourteen patients both the lungs and spleen were exposed through several fields, 
each of which received 20 per cent of an erythema dose. This was repeated afte 
three or four weeks if the first course of exposures remained without effect. Of th 
thirty-five patients nine were considerably benefited, the condition of twenty-tl 
improved, and the physical situation of the three remaining patients was not 
fied. Kogan-Jasny and Abramovitch expressed the opinion that combined irradia 
tion of the lungs and spleen yielded the best results. In many cases they als 

an early change in symptoms, such as increase in expectoration and impro\ 
respiration. 

STRELKOV (1927) had twenty-three cases of severe asthma, tn ten of whi 
dence of enlarged tracheobronchial lymph nodes was found. The patients had b 
ill from two to fifteen years and had tried every possible form of internal n 
and other methods of treatment, without success. Twenty per cent of an e1 
dose was given to the root of each lung and to the spleen two anterior and tw 
terior thoracic fields, each 1 sq. cm., excluding the cardiac region, and 
terior field over the spleen). In no case was the disease cured, but the con 
four patients improved greatly, and they were free from symptoms for about fi' 
years; that of eight patients improved considerably, and the crises and other 
toms disappeared for two or three years. In nine patients improvement was 1 
slight, and the condition of two other patients remained unchanged. Strell 
thought combined irradiation of thorax and spleen more ettective than eith 
Of the many contributions on the subject one of the most interesting 
VALLERY-Rapor (1927). Thirty-one cases of asthma, eight cases of hay t 
twenty-five cases of asthma associated with hay fever were treated with 
rays. About half the patients were males, and nearly all were adults; in n 
the disease was of long standing and had resisted different kinds of treat 
some cases irradiation was directed to the hilus of the lungs (mediastinun 
an anterior and a posterior field; in other cases the region of the spleen was irradi 
through an anterior and a posterior field, while in still other cases, both th 
and spleen were exposed to rays of medium wave-length, filtered through fr 
10 mm. of aluminium, for ten minutes,'’® ten or twelve times at the rate of tw 
sions a week. The crises of asthma or coryza, or both, disappeared complete! 
teen cases, and some of the patients were still well twelve, fifteen, and even 
months after the completion of treatment. Substantial and lasting improv 
curred in sixteen cases, and the treatment was practically ineffective in twent 
other cases. In some instances, irradiation had a truly remarkable influen ()) 
patient, who had had violent crises of asthma day and night for twenty-fi 
was completely relieved after the fourth irradiation and was still well fift 
later. Valléry-Radot had the impression that combined irradiation of thor 
spleen had the greatest effect, and, in many cases, improvement did not b 
the patient had been irradiated six, eight or even ten times. 
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If we delve further into the subject we find Hayos (1923) assuming that roentgen 
in and obtaining equally favorably results in three 
asthma by exposing the thorax and hilar nodes, 
d to one-half the erythema dose of roentgen rays. 
to increased sensitization to proteins, but claimed 


rays desensitize the body to prot 

of seven patients with bronchial 
liver, and spleen, to from one-thi1 
Hajos correctly ascribed asthma 

that the apparent desensitization brought about by irradiation was due to transient 
lesions of the liver caused by the rays. Prirzet (1923) thought asthma was the re- 
tf the thyroid and suprarenal glands. He exposed 
ungs and thyroid and the lower part of the lungs 
) one-fourth of an erythema dose. He thus treated 
of which remained free from crises for a short or 


sult of disturbances of function « 
alternately the upper part of th 
and suprarenal to from one-sixth t 


forty cases of asthma, thirty n\ 


long time, and regarded this effect as due to direct or indirect action of the rays on 
glands of internal secretion. WipaL and ABRAMI 
1924) gave a detailed report of four patients apparently suffering from both hyper- 
thvroidism and asthma, without p 


the nervous components of thes 


ilmonary lesions. Many other kinds of treatment 


t effect, but irradiation of the thyroid gland was 


tollowed by recovery from the thyroid disturbance and by disappearance or marked 


diminution Of asthmati manil tations. Ni STERO\N 


had been tried previously with 


1926) held that irradiation of 
can influence the symptoms of asthma only so 
gs are struck by the rays. He declared having ob- 


tained superior results by irradiating also the cervical ganglia, medulla, and cere- 


the tracheobronchial lymph ni 
far as nerve roots and nerve end1 


bral hemispheres, and claimed permanent cure in over 36 per cent, improvement in 
over 45 per cent, and failure in over 18 per cent of his cases, the number of which 


was not given. JOUGUENBOI )27) described two cases of asthma complicated 


by hyperthyroidism, in which remarkable improvement followed exposure to roent- 


gen rays of the region of the thymus and of each lobe of the thyroid; and the favor- 


able influence of the rays was attributed to their action on the thyroid gland. Assum- 


ing that asthma 1s due to dist d equilibrium of the vegetative nervous system, 
PODKAMINSK 927) exposed ecipito-cervical region to 25 per cent of the 
erythema dose of roentgen hltered through 4 mm. of aluminium. Eight 
patients treated in this manner were observed for from two to nine months. All 
were said to have benefited, and five had no further asthmatic crises. No attempt 
was made to explain such effect 

On the assumption of an ill-defined relation between the hypophysis and bron- 
chial asthma, Ascour and (1920) claimed, and submitted the records of 


five cases to prove, that repeated exposure of the hypophysis to small doses of roent- 
gen rays had tavorably influenced the patients’ symptoms by stimulating this much 


maligned gland. The condition of the patients was said to have improved substan- 


tially, but the duration of improvement was not mentioned. But, since the patients 

when the effect of irradiation seemed insufficient, 
the ensuing relief may have resulted from the medication rather than from the ac- 
tion of roentgen rays. Ep1rrAnio (1921) described two additional cases of bronchial 
hypophysis, through a frontal and two temporal 


| stopped them completely in the other. Favorable 
results were also obtained in a patient with cardiac asthma, but no details were 


also received pituitrin or adren: 


asthma, in which irradiation of 


helds, abate d th crises 1n one al 


sis was exposed to the rays three or four times at 
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intervals of a week or ten days. Kaum (1926) also claimed to have improved th 
condition of five patients by irradiating the hypophysis through the mouth. 

Still more interesting perhaps was the communication of Scorr (1926), whose at 
tention to the subject was first attracted by the undoubted influence of roentgen raj 
on chronic bronchitis in many patients receiving general irradiation'”’ for carcinoma 
of the breast. The extreme gratefulness of one patient, who said that the asthma 
which had caused her great distress for fifteen years had disappeared completely, led 
Scott to ascertain the therapeutic value of roentgen rays in this disease. He found 
that the patients derived benefit within a few hours; expectoration increased, the 
sensation of tightness of the chest diminished, and doses of 10 X (Kienbéck) of ray 
generated at low voltage were sufficient. General irradiation (entire trunk) onc 
twice a week, with an interval of two weeks after the fourth dose, and then once a 
month for four months, gave better results than exposure of the thorax only. Scott 
noted that patients exposed to the strong dose of 20 X developed acute bron 
chitis, and, because this did not occur after small doses, he concluded that bronchit 
may have been an effect of the rays. Twenty-one patients, who had previously tried 
every other known treatment, obtained some measure of relief, except one who had 
marked emphysema. 

The patients included in most of the preceding reports suttered either from tru 
bronchial asthma or from chronic asthmatic bronchitis, but it is probable that th. 
respiratory disturbance in a certain number was due to mechanical pressure on th 
vagus or its branches by enlarged mediastinal lymph nodes. Until recent years a 
tinction between true bronchial asthma and other pulmonary disorders charact 
by recurring attacks of dyspnea was seldom made, and many cases of so-call 
asthma really should have been classed as leukemia, lymphoblastoma, thymic hy 
perplasia, etc. The tendency now is to designate as bronchial asthma onl 
cases in which a definite protein reaction can be obtained, but this criterion may 
not be absolutely sound, because of the probability that different etiologic fact 
may give rise to the same pulmonary reaction. At least such is the natural d 


to be made from the valuable experiments of Bropte and Dixon. Regardless of the 
validity of this criterion, however, it is clear that dyspnea, cyanosis, and oth 
symptoms suggestive of asthma but related to diseases of which hyperplasia ot 


mediastinal and bronchial lymph nodes is a common feature, should be « 
separately. A good example of this is the case reported by Drey and Lossen 


Even if a generous proportion of the cases reported as having been cured or b 
fited by roentgen-ray treatment be excluded for inaccurate diagnosis or as probab!| 
examples of the common influence of suggestion, there still remains an imposin 


number in which the effect of irradiation can hardly be gainsaid. But when the 
mechanism of such action is considered, the first impression 1s that suggest 

have played an important part. The most salient features are that, while th 
obtained by different workers have varied to some extent, the average of cas 

or greatly improved is over one-half of the total, and that approximately the san 
degree of benefit has been observed after irradiation of the mediastinal nodes and 
lungs, spleen, thorax and spleen, or even of other regions, such as the neck and intra 


cranial structures. It is essential to bear in mind, however, that while certain authors 


177 Scott believed that general exposure of the trunk (front, back, and sides) to roentgen ra 


of treating cancer 


rn 
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stressed the action of the rays on the thyroid or suprarenal gland (Pritzel, —— 
bourg), on the hypophysis (Ascoli a IF agiuoli, Epifanio, and Kaum), on the liver 
Hajos), on the brain, medulla. and cervical gangli: a (Nesterov, Podkaminski), or on 
the body as a whole (Scott), and the structures mentioned were undoubtedly ex- 
essential effect may have concerned other struc- 


tures in the same region. There is little ground for the belief that therapeutic doses of 
roentgen or radium rays exert 


posed to the rays, the major and 


ny perceptible influence on nerve cells and nerve 
n established that the specific elements of the nerv- 
ous system are exceptionally resistant to irradiation. Hence, any effect on bronchial 
asthma or chronic asthmatic bro nchitis noted after irradiating the head or neck 
ction of the rays on the specific elements of the 
us, or on the ganglia of the sympathetic system. The signifi- 
cance of this deduction appears the greater if we remember that. in many of the 


tissue. On the contrary ,it has be 
probably is not related to any 
brain, spinal cord, va 


foregoing reports and regardless of the organ or region treated, the symptoms abated 


alter one or two exposures to from one-fourth to one-half of an erythema dose of 
roentgen rays of medium or short wave-length. Under such conditions. it is not 
likely that the rays could have vielded therapeutic results through some doubtful 
effect on glands of internal secretion, such as the hypophysis, thyroid, and suprare- 


accounted for? It must be admitted at the outset 


that any explanation advanc ust be largely hypothetical and may not take into 
iccount cert obscure fact Nevertheless, material for a reasonably adequate 
explanation is not wholly lacking en must first be directed to the fact that 
the divergence between the etations advanced by different authors may be 

ore apparent than real. Thus, the action of roentgen r; ays on the tracheobronchial 
or pulmonary lymph nodes assumed by Gottschalk, Schilli ing, Klewitz, Eckstein, 
ind Bolschal he circulation of hormones mentioned by Drey and Lossen, the 
elevation of the stimulat hold to antigen stimuli leading to anaphylaxis 
advanced by P6hImann, the stimulation of antibodies suggested by Waldbott, the 
lesensitiza t the body to proteins offered by Hajos and by Eimer, the dimin- 


shed hypere stnesia of Gerb and 


the complex indirect influence on the whole 
body proposed by Scott may 


only different ways of expressing much the same 


idea OF, at least, may possess a common factor, whether the rays were directed to 
the mediastinal nodes and lungs only, to the spleen only, to both the lungs and 
spleen, or to other regions. Many authors have written that the. irradiated the 
hilus of th gs, the tracheobronchial lymph nodes, the lungs themselves, the 
spl th us, thyroid hypophyseal glands of internal secretion, or still 
other struc nd have attributed improvement in the condition of patients to 
iction of the 1 on the organs or structures mentioned. But whether the aim of the 
radiologist 1s to irradiate the hilus of the lungs, the tracheobronchial lymph nodes, 
the thymus gland, or the lungs then selves, it must be apparent that a large volume 
ft blood in the great vessels, lungs and heart js exposed to the ravs. When the aim is 
to Irradiate the thyroid gland or hy pophysis it must be obvious that a considerable 
mass of Dio nth \ roid r brain 1s expr sed to the ravs. Also, the fact that ex- 


res should vield essentially similar results consti- 
evidel Of a common factor. 


tactor be? Probably the well-established and exceptional 


Page 


\\ 


140 A. U. Desjardins 


radiosensitiveness of leucocytes, especially the lymphocytes, in the spleen, 


nodes, circulating blood, lungs, liver, thymus, and other organs. Exposure of lyn 


oid organs and tissues or of the circulating blood to moderate Pia of radi 


known to cause rapid and extensive destruction of leucocytes, but sana 
lymphocytes. The relation of such destruction to the influence of the rays on n 
physiologic and pathologic processes appears much more significant than is gen 


thought. Moreover, 1n connection with the problem of the action of radi: 
asthma, Miller (1927 and 1928) has furnished pertinent information. H¢ 


the root of the lungs of asthmatic patients and also of non-asthmatic persons 


trols), thirty subjects 1n all, to one-third of an erythema dose of roentgen ra 
studied their metabolism with reference to urea, uric acid, residual nitroge: 
viscosity, refraction, and also the surface tension of the serum. He found 
groups a slight increase 1n urea, a tendency of the serum protein to decrea 
diminution of leucocytes, especially lymphocytes. When the condition 
tients improved, the number of eosinophiles diminished, the blood calciun 
and the potassium decreased. These findings led him to conclude that 
reduced the anaphylactic components, decreased the potassium and vag 
and that these alterations were accompanied by a compensating increase in ¢ 
If the assumption that lymphocytes and other leucocytes represent th 
of defense of the organism against many noxious influences is warr: 
corollary that these cells must contain or elaborate within themselves the pr 
substances which give them their defensive power must also be accepted. It 
that the destruction of a sufficient number of such cells must liberate the pr 
substances into the blood stream and thus make them more readily avail 
defense. In other words, irradiation can be said to induce a sort of autog 


tein reaction which may be quite as effective as the reaction caused by pr 
stances injected into the patient. In the case of asthma, some such n 
undoubtedly operates and acts to desensitize the body to proteins or 
the vagus and its pulmonary branches from the abnormal pressure of hyp 
lymphoid structures (mediastinal lymph nodes or thymus gland). Based 
and adequate experimental premises, this hypothesis has the addition 
of reconciling the many different views which have been expressed heret 
of providing a rational explanation of the influence of irradiation on asthn 

Another possible element of the problem must be borne in mind. A con 
cal feature of asthma is increase in the number of eosinophiles in the blood 
studies indicate that such eosinophilia has an important bearing on the cout 
disease. Fosinophiles are not so radiosensitive as lymphocytes; their suscept 
irradiation is approximately the same as, or perhaps slightly less than, 
polymorphonuclear leucocytes. No doubt this factor also must be taken 
sideration, but until the significance of eosinophilia in asthma and its rel 
the disease have been determined, the exact influence of irradiation cann 
solutely appraised. 
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